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Some Technical Journals 


amd Cnartes AL FEDERER, JR.. Editor 
— 


Josepu Asuprook, Technical Editor ANY READERS have inquired re 


TEI ESCOPE cently concerning the more techni 
Conv 


cal astronomical publications trom which 


; news notes and other S/ ? Pelescof} 

KDITORIAL ADVISORY BOARD: Clement S. Brarnin ! uy tronome! eee olte vatheres hese 

et ee ee ee ae Wee ee Matte cect Rep ie material are ften vathered Lh in 
nd omar quiries show that) quite a number of 


Menzel. Harvard Collece Observatory: Paul W. Mi 
tori ret | Charles H. Smiley, Ladd Observatory; Perey Htherell, amateurs are interested in the details 


pvright, 1956, by Sky PUBLISHING CORPORATION 


Observa 
Bond Astronomical Club and tundamentals—ol the efforts of pro 


ores etre 


fessionals to understand the universe 


Vol. XV. No. 11 SEPTEMBER. 1956 There are not many such technical 


periodicals, and five of them published in 


Cc 0) NTE N T s America and Great) Britain should give 


COVER: The exhibit of the Fort Lauderdale Astronomical Association English-speaking readers a fairly com 


convention of the Astronomical League, held in Miami, Fla., July 1-4, 19 plete picture of Current researches. These 
This is a black-and-white reproduction from a Kodachrome transparency 


Russell C. Maag. (See page 485.) 


journals are not easy to read, and many 
of the articles are highly mathematical 
On the other hand, some papers in them 
SOME TECHNICAL JOURNALS 479 are purely observational, and are some 
PENNSYLVANIA SYMPOSIUM times illustrated with the latest photo 
—'NEW HORIZONS IN ASTRONOMY” + a pairing. ne 
LOMISTCCTADIC OVE ap ¢ Ists ! wo sup 

NOTES ON A CONVENTION IN MIAMI] 485 ject matter of the periodicals listed here 


Generally speaking the Isfronon 


THE SPECTRA OF COMETS — Otto Struve 489 Journal deals with motions of sola “s 


SWIFT'S FORECAST OF MARS’ SATELLITES tem bodies, the distances and motions of 
494 stars. and with double and variable stars 


— Henry C. Brinton 
excluding purely astrophysical articles 


ASAPH HALL AND THE MOONS OF MARS — John T. Kane 495 It also contains observatory reports, and 
summaries of papers presented at meet 

ALPO MAP OF MARS ines of the a Astronomical So 
ciety. The Astrophysical Journal is largely 
AMATEUR ASTRONOMERS concerned with stella spectroscopy, but 
BOOKS AND THE SKY 50: also prints many papers on clusters, gal 
PE, RT me axies, Variable stars, and radio astronomy 

Ot ervati nal A tronomy f r Amateurs and the igasine Voi = ol ” Bie 

: stronomica Society are perhaps — the 

a = most technical. The latter covers all de 


Recent Advances in Optic 
partmentS of astronomy, and annually 


GLEANINGS FOR ATM's 311 SUTMMNATIZeS progress in the science 
Notes on Basic Optics ——- XXII Phe Observatory and the Publications 


HERE AND THERE WITH AMATEURS of the Astronomical Society of the Pacifi 


CKE 


are also broad in scope. Each month: the 
NEWS NOTES Dorrit Hoffleit q 
last-mentioned contains short observa 


OBSERVER’S PAGE 3 tional reports from) American observato 
The Return of Comet Olbers (1956a) ries, and is on the average the least tech 
Deep-Sky Wonders nical of the five. 

Photographs of Jupiter and Venus Our list does not contain the journals 
of the Roval Astronomical Society of 
Canada and the British Astronomical 

a Association, the Griffith Observer, or the 

SOUTHERN STARS ; Strolling Astronomer, as alf of these are 

STARS FOR SEPTEMBER pV is already slanted toward the amateu 

FEATURE PICTURE: The northern portion of the moon as a waning istronomical Journal. $8.00 = 8 to 12 
crescent, 24.3 days old, from a photograph made with the Lick 36-inch re- ving ial a pein Sy Sees 
fractor on August 20, 1938, by J. H. Moore and J. F. Chappell. Lick Observa- ; ; 

: 493 {strophysical Journal. $15.00 for six issues 


SKY AND TEACHER 
A Teaching Unit in Astronomy Grade 6 (Continued 


tor »hotograph 
YF eror in two volumes per vear. University of Chi 


cago Press, 5750 Ellis Ave., Chicago 37, Tl 


| sg 
SKY AND TELESCOPE is_ publishe mthly by Sky Publishing Corporation, Harvard College 
Observatory, 60 Garden St., Cambrid Second-class mail privileges authori it Boston, Mass Publications of the Astronomical Society 
ited States and possessions; $9.00 13 of the Pacific. 56.50 for six issues per vear 
three vears Y nd natnite? f the Pau Ame Read Fine nae 
seals ; - and all « a . ; 675 sth Ave. San Francisco 21, Calif 
making the tota ubs ption $6.00 f 1 year; 1.00 tor two ve : ’ rt e ye . id ) 
per year tor al the orergt untries, making the total subscription $7 ) tor or year, $13.00 TO v Vonthly Notices of the Roval Astronomical 


eet = Te a aha Sl Ao \ cg Piehegeie ‘lable ni aia = y : Society. Each issue. 13/6. kor information 
by old and write Assistant: Secretary, R.AS.. Burlington 


1 » your curret House, London W. 1, England 
payment Circulatior 


Subscriptions 
1,1 


Observatory. Six issues per vear, {1 kor 
information, write William Dawson and 
Sons, Ltd., Cannon House, Macklin St.. Lon 
don W.C. 2. England 
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The University of Pennsylvania’s new 


Flower and Cook Observatory is in Willistown 


township, Pa. In the 23-foot dome 


at the right is a 28}-inch reflector; the slide-off roof at the other end of the L-shaped building is for a 15-inch horizontal 


refractor, 


A two-car garage and the director's residence are at the left. University of Pennsylvania photograph. 


Pennsylvania Symposium — “New Horizons in Astronomy” 


Hk DIRECTOR of a observa 


tory has to be something of a prophet 


foretell thre 


new 


able to course ol as 


tronomy for vears ahead. He must select 


decide on research 


enable | Is 


equipment ind pro 


rams that wall institution to 


idvance with the main stream of astro 


nomical progress, rather than be left in 
t backwater 
When the 


itoryv of the [ 


Cook Ob 


Pennsv! 


new Flower and 


SeTY niversityv of 
Vania was opened recently, its director, | 


Bn idshaw Wood 


holding a symposium on 


met this problem by 


New 


with the 


Horizons 


dealing future 


mode ral 


in Astronomy 
Including 
Phe svm 
posium was held in Philadelphia on June 
1i-]2 


Previously, the 


ol telescopes of S1/¢ 


ipertures of up to dO inches 


niversity of Pennsvl 


| 


vania had two observats instead of 


one At the 


mics 
Observatory in IS 


used fon 


bFlowe) 
had 
surements 
ppet Darby 
the growth of the city of Philadelphia 


retracton been double 


star om since T897, but its 


location in { became engulfed 


Phe second station was the former private 
observatory of G \\ Cook 

reflector 15-inch 
Wrnnewood, Pa 


have 


with a 28! 


inch ind { horizontal 
retractor il 
Both 


ferred to i 


stations now been trans 


new site on a Sleacre tract ol 
Paoh level 
miles west of Philadelphia 


smoke 


principal building is L-shaped, the 


land near M0 feet above sea 


id some 20 
we lI 
I hie 


dome at one end housing the 281-inch. re 


removed trom its light and 


horizontal 
fed 
\ sliding root 


lector: at the other end is the 


refractor into which light ts with a 


24-inch siderostat: mirror 
mirror and lens when they are 
The falls 


laboratory photometers can 
Other 


covers the 


not mm use fixed focal point 


nm i where 


be mounted facilities include a 
othe 


workshop 


large ind library. an electronics 


a darkroom, sleeping quarters 
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and kitchenette. Pwo other buildings, the 


director's residence and a two-car garage, 


complete the present establishment 

Astronomical activities at the University 
of Pennsvivania now center in 
West Philadelphia, the 


located 


two places 
On the campus in 
istronomy department offices are 
ina new building for the physical sciences 
I he 


pro 


including mathematics and physics 
usual laboratories and Classrooms are 
library ts 
I tie 


just 


vided, and one section of the 


devoted to astronomical publications 
school ol 


electrical engineering is 


there is close co 
stall 


rool of the 


cross. the street and 


operation between its and the as 
On the 
students 


Clark 


Camera 


tronomers, new build 


ine is the observatory, including 


in S-anch refractor, a d-inch Ross 
becker 
transit 


I he 


tor 


mda S-anch broken-type 


from the old Cook Observatory 
work at Flower and Cook Observa 


is centered around the application of 


clectronic techniques to astronomical 


problems, principally — the photoclectrt 


photometry of eclipsing variable stars, for 
horizontal refractor 


which the 15-inch 


ind the new Pierce pulse-counting pho 


Phe lat 


automation 


tometer are particularly suited 


ter is a striking example of 
ipplied to astronomical observation, with 
unprecedented efhciency for variable star 
work 

Phe photometer’s construction permits 
simultaneous observation of the variable 
ind its nearby Comparison star, climinat 
need for shifting the 


ing the telescope 


back and forth between them. The pho 
tometer is of the pulse-counting type, and 
prints automatically the number of pho- 
ton pulses received from the star during 
Simul 


observation. is 


electronically fixed time intervals 


taneously, the time of the 


printed in decimals of a day, with the 


heliocentric correction already included 


[hese innovations represent a great say 


ing mm the hitherto extensive labor of 


1956 


making and processing photoclectric ob 
servations 

Dr. Wood's eclipsing variable program 
ranges from short-period W Ursac Mayors 
stars to supergiant systems such as I psi 


and VN 


measured in 


lon \urigae ( ephel whos 


kon 
Ob 


decades 
Cook 
part ho oan 


p« riods are 


these latter stars, Flower and 


servatory ois) taking interna 
tional campaign that will attempt to keep 
their critical eclipse phases under round 
the-clock Wood also 


keeps up to date the catalogue of 


observation It 
card 
eclipsing binaries originated many years 
ago by R. OS. Dugan at Princeton Uni 
versity Observatory, containing published 
ind unpublished references to all known 
eclipsing stars 


W. Blitzstein, of the Cook 


Observatory, who Completed the construc 


Flowe) incl 


tion of the pulse-counting photometer 


Many of 


two-day 


described it at the symposium 


the other speakers at the meet 
ing told of additional advances in observa 
tional techniques through the use of 
clectronics 

I he 
out G l 


been vreatls 


reach of smaller telescopes, pointed 
Lick 


extended by 


Kron, Observatory, has 


such WAyor ad 
vances as the charge-integration type 

direct-current amplifier designed by A. | 
Gardiner and H. 1 
Review oO; 
1955) 


proved photomultipliers now being mad 


Johnson (described 


in the Screntific Instruments 


December In addition, greatly im 
Lallemand are 
than the 


at Paris Observatory by A 


half a magnitude more sensitive 
best Commercial tubes 

I he powel of these two Innovations in 
combination was shown by recent obser 
vations of W. A. Hiltner with the 
McDonald 


which he measured stars as faint as photo 


82-inch 


reflector ol Observatory, in 


9 * 


eraphic magnitude 22.5—an achieveme 
erapl enitud n hievement 


at one time possible only with the 200 


inch telescope. This means that a 24-inch 





reflector, provided ity mirror has a fresh 
used to ob 


\n 


field of useful work is thus opened up for 


aluminum coating, could be 


serve 20th-maegnitude stars INE TSE 
relatively small telescopes in the measure 
ment of magnitudes and colors of variable 
stars, Clusters, and ealanxics data needed 
to straighten out the confused problem 
scale of thre 
told ol 
converters (devices ce 


Sky and Tele 


Hiltner system 


of the distance UNIVers 
Dr. Hiltner 


ments with 


his recent: experi 


MNace | 
scribed by Otto 


scope tor \pril. 1955) 


Struve in 
I he 
consists of a very thin light-sensitive 


film 


impinging 


metal (photocathode) from which 


starlight liberates clectrons 
Emerging from the back side of the photo 
cathode, these clectrons are accelerated in 
an electric field before striking the photo 
graphic emulsion, where they are far more 
efhcient than the original starlight in pro 
ducing developable grains, 

kor this system to Ope rate, photoc athode 
and emulsion must be kept in a vacuum 
Hitherto, the 
that such 
escaped from the 


the 


main difficulty has been 


under low pressure moisture 
reacted 
thre 


quickly destroying its sensitivity 


emulsion and 


chemically with cesium metal of 
cathode, 
Dr. Hiltner has now solved this problem 
thin aluminum 


1.000 


by placing a 
foul, 
in front of 


protecting 
less than anestroms thick, 


thre 


just 
emulsion. Fast clectrons 


pass practically unattected through the 
foil, 
penetrable 


Dr. Hiltner and his co-workers at Yerkes 


but water molecules find it) im 


tested this device 
thre 


Observatory have 
fully 
placed in 


SUCCESS 
Seventeen davs after tube 
the 
0 per cent 
the 


verter has a vacuum lock, so photographic 


Was 
sensitivity. had 
When at 


con 


operation 
decreased by only 
tached to the telescope Mage 
plates can be changed without destroving 
thre When it. is 


amine electronically 


vacuum desired to 
the 


visually, a 


CN 
formed image 
phosphor-coated surface can 


be substituted for the photographic plate 


Four leaders at the June symposium 


J. D. McGee, A. Lallemand, and W. A 


tion circle of the 285-inch telescope. 


thus restoring the image converter to 


its original form) 
Vc 


hats 


\nother symposium speaker, J. D 
Gee, of the I 


made ingenious 


niversity of London 


improvements in hits 


device described on page 108 of the Febru 
1950, Sk 


ary, and Telescope, and he has 


been experimenting with 


I he 
thre 


Linne-¢ N posure 


television tubes latter idea is, essen 


tially, to replace photographic 


plate 
by a television pickup tube with a scan 
ning rate of once or less per second, in 
tele 


thre 


stead 30 commercial 


IT his 


detection of 


times as in 
result) in 
Other 


ress in adapting television techniques to 


method may 


faint 


Vision 


Very Stars prog 
astronomy Wats reported by Peter Felleett 


of Cambridge University Observatory, 


results were ilustrated on 
119 of the 


spectacular 


some of whose 


pages TTS and January issue 


Perhaps the most accom 


jlishment to date of the image-converter 
| 


Lelt: The second hall 

of the dome for the re- 

flector is being set in 
place. 


Right: The image-con- 
verter device of W. A. 
Hiltner and his associ- 
ates. From the “Astro- 


physical Journal.” 


were (left to right) F. Bradshaw Wood, 


. Hiltner, here standing near the declina- 


University of Pennsylvania photograph. 


technique was shown to the meeting by 


I) 


of a 7th-magnitude A-type 


} 


Lallemand. This is the spectrogram 


star obtaimed 


with his electromic camera attached to the 
retlecton ol 


With 


this spectrum 


spectrograph of the 47-inch 


Haute 


10) seconds eX posure 


only 
| 


SHOWS 


Provence Observatory 


Cinnies 


One CNposed ) 


Mlore hall 


as lone in the conventional manne \n 


MMportant mnovation was the use, not ol 
in ordinary photog) iph 


Ilford 


cording COSTHAIC Pays l his has ence pt 1On 


© emulsion, but 


ol oan a plate intended for re 


ly good resolving powel md while it is 


t slow emulsion at room temperatures, it 


is very fast when cooled with liquuid i 
J. yin S. Hall. S. Naval Observatory 


told of the growing uselulness of punched 


card methods for the recording and re 


duction of photoelectric observations 


DD. J. Lovell, Electronics Corporation of 


infrared 


phot 


America, described a new pho 


tometer, using a lead-sulfice wonduc 





Electron lens 


Protecting foil 








Vacuum lock 


Glass envelope that must 
be removed betore tube 
can be operated 








Must 


Photographic plate 
foil for 


be moved near 
exposure 
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Observatorsy'’s 6] 
Miczaika, of Hao 
Lovell on the 


Harvard 


retlecton G. R 


tive cell for 
inch 
vard, has worked with Di 
instrument's desien Stars can be ob 


served In) davlight ts vold-coated WUIPrOrs 
in thre photometer tbsorb the intense blue 
light of the sky but reflect infrared radia 
tion well 

\lso featured in’ the symposium pro 


gram were reports of new findings with 
One ol 
these was an unexpected discovery by 1 
Fk. Roach, National Bureau of Standards 


who has been making photoc lectric ob 


more conventional equipment 


servations of the zodiacal light from. Frit 
Peak, ¢ With a 
he obtains a tracing ol the 


the night skv along the 


olorado inch telescope 
brightness ol 
meridian every 
four minutes, and by piecing together a 
night's collection of these traces he can 
distribution of 
Suitable 


terrestrial 


construct a map olf the 


brightness around — the sk 


filters are used to remove. the 
ur glow, and allowance can be made for 
starlight and scattered light 
Phe maps made by Dr. Roach and his 
colleague, M. H. Rees 
light 


ind brightest on both sides of the 


therefore show 


the zodiacal extending along the 


eclipti 


sun, as well as the vevenschein a dim 


patch of light directly opposite the sun 


But there is a hitherto unrecognized con 


centration of light around the pole of the 


ecliptic, resembling a fainter counterpart 


to the gegenschein. This new feature is 


called the vertica ow by its discoverers 


by analogy with the English translation 


ounterglow tor the German term egeeven 
schein, which is in international us: 


Photoelectric techniques have brought 


new life to the study of the scintillation o1 


twinkling of the stars. This phe nomenon 
is caused when starlight encounters high 


level 


duces 


tumospheric turbulence that pro 


shadow bands which move across 


the surface of the earth Thus, observa 


tions of scintillation may be of direct 


value to meteorology, At the symposium 


| 


results demonstrating this wore reported 


by Geotlrey Keller, Perkins Observatory 


md \W 


servalors 


Protheroe, Flower and Cook Ob 


Dr. Keller believes that the thin atmos 
scintillation. arises 
10 kilometers 


though some other investigators place it 


pheric layer in which 


is at an elevation of about 


W 


A three-dimensional 
representation of the 
observations by F. E. 
Roach and M. H. 


Rees in Colorado. 


small 


higher He 


about six inches apart and pointed at 


uses two telescopes, 


the same star, to measure wind velocities 


and direction in the scintillation laver 


Fach telescope is fitted with a photocles 


tric cell, and the output of both cells is 


traced by the same high-speed recorder, 


using two pe ns 
\s the star twinkles, its Changing bright 


ness appears on the recorder tape as a 


jagged line The shadow band pattern 


reaches one telescope slightly before the 


other; therefore the two jageed lines 


otherwise practically identical, are shifted 


with respect to each other by an amount 


time lag—usualls 


corresponding to this 


some thousandths of a second The two 


telescopes, rigidly mounted together, can 


be turned until the time lag is a mani 


mum, and thus both the direction and 


The Newton L. 
pulse-counting 
photometer. 


Right: 
Pierce 


Left: An experimental 
infrared photometer 
mounted at the focal 
plane of the horizontal 
refractor, when it) was 
in the old Cook Ob- 
servatory location. 
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velocity of the upperatmospheric wind 


can be measured 

Concerning the problem of how exist 
Ing telescopes of moderate size can best 
be employed on more traditional research 
S. Whitney, University of Okla 


More 


Ballou 
homa, pointed out the need for 


photographic observations of — eclipsing 


Fully a 


many eclipsing stars cata 


variables with Changing periods 
sixth of the 
logued: show inconstant periods, but to 


trace the nature of the changes, times of 


minimum light must be determined vear 


alter veal Photographic observations 
with small telescopes are very well suited 
for this work, in which too few astrono 
mers are engaged. 

In positional astronomy, A. N. Vyssot- 
sky, of the McCormick Observatory, called 
for accurate photographic proper motions 
of long-period variable stars, RRO Lyrae 
variables, R, N, and § 


Spec ial types P. van de 


stars, and other 
Kamp, Sproul 
Observatory, pointed out that for deter 
mining the trigonometric parallaxes of 
retractors 
The chiel 


reduction 


stars medium-sized lone-focus 
areas successful as larger ones 
furthes 


need in this field as a 


in’ the systematic errors of parallax 


measurements, which set a limit to the 
accuracy of present star distances 

Stellar 
moderate aperture was discussed by D. B 
MeLauehlin, Michigan 
Phere are many bright B-type stars whose 


spectra 


spectroscopy with reflectors olf 


University of 


show emission lines that vary in 


intensity and structure These, perhaps 
would form the most useful spectroscopic 
subjects: within the present) means of 
smaller telescope s. 

The symposium as a whole made clear 
that the distinction in- accomplishment 
between large and small te lescopes is be 
What matters for 


coming illusory man 


problems is not so much the size of the 


telescope as the sensitivity and efhiciency 
of the equipment used with it. Improve 
ments now in-process, powerfully aided 
by electronics, foreshadow a great expan 
sion of observational astronomy ino years 


JOSEPH ASHBROOK 


to come. 





wv SKY AND 


. 


TEACHER ¥: 


Sponsore d by the 


Teachers’ Committee of the 


tit ICHING UNIT IN 
N the 


the teacher on the purposes, Content, 


July issue | outlined a guide for 


and activities of an astronomy class at the 
This 


with materials, books, and teaching aids 


Oth-erade level installment deals 


for such a course. The prices shown may 


have changed, but they indicate relative 


costs 


Vist an o\ips 


Filmstrips, >5-yomn. 

“What Is in the Sky.” “How Our Earth 
“About Our Earth,” “Ou 
Moving.” In Capo 
$12.00 for set ol 


and 


’ 2s 
Beean, 


arth Is color and 


tioned. $3.95 each, or 
four 
Inc., 10 E. 

“The Sun.” 
System,” “The 


Galaxies.” 


Strips Educational Projections, 
10th St., New York 16, N. Y. 
“The Moon.” “The Sola 
Milky Way,” and “Ex 
With 
International Screen Organi 
Ith Ave. North, St. Peters 


terion teaching aid 
$3.25 each 
1445 
burg 2. Fla 
“A Multitude 
Constellations.” 


vation, 


of Suns.” “Stories of the 
“The Sun's 
“Interesting Things About the 
“Our Neighbor, — the Moon,” 
Chaneing Moon,” “How We 
\bout the Sky.” S4.50 each, 
or 8$$1.50 for set. ol 
Handy Organization 
Blvd, Detroit 11. Mich 
Stars. In 
S6.00 McGraw-Hill Text 
Films, 330 W. d2nd St.. New York 36, N.Y 
“The Earth in Space.” “The Sun and 
Its Planets.” “Earth's Satellite, the Moon.” 
Meteors.” “Stars and Gal 
“Constellations.” and “Work olf 
Travel.” Cap 
83.50 each, or S21.50 for set of 
Visual 
Parkway 


Family,” 
Planets.” 
“The 
and Learn 
Captioned 
seven Strips Jim 
2821 1 Grand 


“Kun with the color and 


captioned 


‘Comets and 
anies,” 
\stronomers and Space 
tioned 
Educa 


seven Strips Society for 


tion, 1345 W. Diversey Chicago 


14. Ill 

Slides, 2x2? 

ordered from Yerkes Ob 
Lick Ob 


Cahi.: 
Observa- 


Slides may be 
servatory, Williams Bay, Wise 
servatory, Mt. Hamilton, 
Mount Wilson 
tories, California Institute of Technology 
1, Calit \lso from 
Winfield St., 


and 
and Palomat 
Bookstore, Pasadena 
Astronomy Charted, 33 
Worcester 10, Mass 

Litles of special sets from Blackhawk 
Films, Box 598, Davenport, Towa, include: 
“Earth's Satellite, the Moon,” 
and = Meteors,” “Constellations,” 
“The Earth in Space.” 


“Comets 


and 


Films, 16-mm, 

Films may be rented from yvour nearest 
film library. For 50 cents, one may put 
chase the booklet, 49 Directory of 
Film Libraries, from the Superintendent 
of Documents, Washington 25, D.C. The 
following companies offer special films, 


260 


each about 10 minutes running time. 


Lorie rican 


ISTRONOAI) 


{stronomical Socre t\ 


Grade 


6 (Continued 


Sun, and 


Filth Ave 


‘harth, 
Films, J16 


“Eclipse,” and 
Moon.” Almanac 
New York; N. \ 
“The Solaa 
Coronet Bldg., Chicago, Il. 
‘The Sun,” “The Moon,” 
“The Milky Way,” 


Galaxies.” International 


Svstem.” Coronet) Films 
“The Soku 
Svstem,” and “Ex 
terior Screen 
Organization, St. Petersburg, Fla 

“The Story of the Telescope.” Knowl 
edge Builders, 625) Madison “Ave.. New 
York; Nz ¥ 

“Exploring 
Custodians, 25> W. 
N. Y. 

“This Is the Moon.” “The Sun's Fam 
ily’ and “What Makes Dav and Night.” 


IS W. dist St 


bkilm 
York 


Peaching 
rd St... New 


Space.” 


Young America Films, 


New York, N. + 
Books 


Anne Lerry White, 
House, New York, 1954. 81.95 
Book of Stars. AL Sy 
Publishers, New York, 


Ill About 
Random 
Child's 
Maxton 


Stars, 


Barlow, 
1953, 59 
cents 

Exploring thre 
City Books, 


\Vloon, Rov A. Gallant 
Garden New York, 1955 
S200 

and Tra 


New York 


kun with Istronomy, Nie 


kreeman, Random House 
1953. SL.50. 

Golden Book of 
Wrvler and Gerald Ames, 
Schuster, New York, 1955, 53.95 
Herbert S. Zim Robert HH 
saker, Simon Schuster, New York, 
1951. ST.00 

Stars by Clock and Fist, The, Henry M 
Neely, Viking New York, 1956, 
S4.00 

Sun, The, Herbert SS.) Zim, William 
Morrow and Co., New York, 1953, $82.00 


neve lopedias: Compton's, WW orld Book, 


Ros: 


Istronomy, The, 
Simon and 
Stars, and 


and 


Press, 


and Britannica Junior are suitable for 


astronomical Lop Ss: 
Bookle ts 


Gravity, Rowe, Peterson and 
Evanston, JIL. 360 cents. 
Sky flhove Us, The. 
and Co., Evanston, IL, 36 cents 
Splendors of the Sky, Sky 
Corp., Cambridge 38, Mass., 75 cents. 
Star Legends Among the American In 
dians, Book Corner, Hayden Planetatr 
ium, New York 24, N. Y., 55 cents. 
200" Telese ope, The, 


Escondido, 


Rowe, Peterson 


Publishing 


Chamber — of 
Calif., 


Commerce, 3-cent 
stamp. 
\ large listing of booklets at 


Adler 


10) cents 


each is available from. the Plane 


tarium, Chicago 5, Ill. 

a orkbooks 
Making Use of 

unit om astronomy 


Contains a 
titled, “Studving Ob 


Science. 
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60 cents each, or £5 cents 


Steck Co.. Aus 


pects im Space 
each in quantity orders 
tin, Tex 

d We tlLwetlnS 


Grrade 6. Contains unit on tl 


%) cents each: less in quantity 


ind earth | 
Okla 


Harlow Publishing Co 


Okla 


orders 


homa City 


ASTRONOMICAL MEATERIEALS 


Post cards. Set of 20 on popular sub 


jects 7) cents Adler Planetarium 
Chicago, Tl 
15-inch globe 
th magnitude and S88 constella 
Suitable for Mack 


7018 LeBethon St Pujyunga 


const) Shows 
Stars to 
tions project. ST.50 
Hansen 
Calit 
Celestial Qinch, SI4.50 
Princeton, N. | 


Identifies 300 


About 12 by 17 inches, in 


SCLCTICE 


lobes 
\ssocrates 


Lunar map lunar ob 


yects Ly dine 
> 


color. 25 cents ¢ discount on quan 


titv orders. Skv Publishing Corp... Gam 
bridge 38, Mass 
\leteorites ST.O0) to 


P8460 Oakler Ave 


From S10.00 
Scientific Laboratory 
Baltimore 15, Md 
Model 
Hale 


tain, | 96 


Model of 200 
Moun 

and 
make 


Plane 


telescope kit 


inch telescope on Palomar 
scale kasv to construct 
Does not 


Adler 


suitable for project 


usable tele scope.) $2.50 
tarium, Chicago 5, Ill 
Vloon Sets 


Mav be used to construct ) 


IS large photog) iphs with 
Captlons 
loot ciameter S3.00 
Sky Publishing 
Nass 

Sky Sets TL and II 


24 large 


picture of moon 


Corp Cambridec 8 
Iwo different sets 
photographs im each, of solar 
Milky Way 
S4.00° 0 each SK\ 


Mass 


Revolving star chart anc 


system, and galaxies. ¢ ip 


tioned Publishing 
Corp... Cambridge 38 
Star Explorer. 
Made of 
cents Book Corner, 
ium, New York 24, N. + 

Star Finder. Well constructed and will 
American Na 
ture Association, Washington, D. ¢ 

Sta? Maps for Beg 
monthly maps with text and with planet 
1960 55 Book 
York 


heavy cardboard a0 


Hava nN 


finder 
Planetaa 


outlast one above S150 


mners 


Pamphle t ol 


cents 


New 


through 
Havden 


tables 
Corne) Planetarium 
24. NY. 
Vonthly Stay 
tions and include 


Maps. Show constella 
section on myths of the 
Book Cornet 
N. 


$3.00 


constellations. 65 cents 
Havden Planetarium, New York 24 
Telescope kit. 8-power refractor 
each; discount on quantity orders of five 
Frank A. Mevers, 19200 N 
Shaker Heights, Olio. 


Planetarium 


or more. 
Park Blvd.., 

Spitz, Ir. 
on ceiling or 
$15.00. 
N25 


Prism for solar spectrum Specify prism 


Projects stars 
darkened 


Princeton 


wall of room 


Science \ssociates 


is to be used for showing solar spectrum 
From S1.25. Edmund Scientifi 


Barrington, N. | | 


Corp 
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NEWS NOTES 


rWO SCOTTISH SCIENTISTS 


Scotland recently lost) through death 


two of its SCLODILISES 
\\ \I H 
Whittaker Ii 


Was 


most distinguished 
and = Si 


Greaves at. the 


Greaves kdinund 


time ol 


his passing Astronomer Roval ol 


Scotland and also professor Of astronomy 


at the University of Edinbureh. He was 


president of Commission 25 on pho 


tometry of the International Astronomical 


Union, a past president of the Roval 


Astronomical Society, and one-time editor 
ol the 

Dr. Whittaker 
Ireland 


niversity olf 


journal Observaton 


was formerly \strono 


mer Roval of and a mathema 


Edinburgh 
1Odb 


tidian at the I 
from I912 
\uthor ol 

widely 
Whittaker 

Modern Ana 

opus / 9/0) ol the Theories of 
lether and I 
L910 


until his retirement in 


numerous mathematical tres 


used by astronomers, Dt 


book 


His magnum 


Lisecs 
published his first 


19Qv 


appeared in 


first 
195] 


was also. thre 


and was revised by him in 
when he was nearly SO.) Ele 


editor of the late Sir Arthur Eddineton’s 


IRI 11 


data 


IGE OF THE I 


\s observational become Mire 


and theories 


inevitable 


abundant curate mid as 


become more realistic, it is 
stimates of the age of the cart! 


Not lone wo 


billion vears seemed to be thre 


that 
become subject to revision 
three Miost 
but 


that 


probable ave ol the earth's crust 


more recent investigations madicate 


the actual value is appreciably higher 


rocks is 


abundances 


\ modern method for datine 


by determining the relative 
ol the 


ol these ine thre 


Various lsotopes ol lead, as several 


end products from the 
and tho 


radioactive decay ol uranium 


rium. In the physical Supplem 


thre Veonth tices ot the 


Roy il 


retiring director of 


Albany, N. Y. 


Benjamin Boss, 


Dudley Observatory in 


Ist SKY 
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tronomical Society. R. D. Russell and 


D. W Allan, 


ote ype 


Loronto, 
some sO 


niversity ol 
summarise analyses ol 
young” lead ores. 

They 
since the 
of 4.3 


with the 


find a mean value for the time 


formation of the earth’s mantle 


billion vears, which agrees well 


earlier estimate by H. Jetlrevs of 
moon began receding 


of tidal 


the time since the 


from the earth as a consequence 


friction 


FOR WARNER 
SCHMIDI 
Montville, 


were 


NEW SITI 
IND SWASEY 
On 7th at Ohio 
held 
Station 
besti 


new 


July 
vround-breaking Ceremonies 
Nassau 


Institute of 


for the new \stronomical 
] echnology 


S?Z00.000 thre 


ol ( <AS¢ 


mated to cost about 


building will be located on a l60-acre 


site 1.250 feet above sea level, at a point 


said to be the highest in northern Ohio 

I the 
Schimidt-ty pe 
the Warner 


last 


house the 24-36-inch 


located at 


station will 


telescope now 
Swasey Observatory in 


I he 


expected to Prove considerably superior 


inal 


Cleveland new location ts 


because of ats distance frome city smoke 


dust. .\ 


which is beme built by the 


ind O-inch reflecting telescope 
Warnes 


Schmidt at 


and 
Swasev Co., will replace thre 


thre original observatory 


DYNASTY 


Benjamin Boss on 


ISTRONOMICAL 
Lhe retirement. of 
July Ist from the directorship of Dudley 
Albany, N. ¥ 
American 
father 


Observatory closes a 


unique record in astronomy 


the |e idership bv a and son of at 
important observatory for 800 years Ii 


rector for 44 vears, he succeeded his father 


Lewis Boss, who had assumed. thre post In 
1876 
Dudley Ob 


center tor 


Phroughout this period, 


servatory has been a mayor 


studies of the positions and proper mo 


Lhe 


tion of this long-continued effort was the 


tions of the brighter stars. culmina 
publication in 1937, under the supervision 
of Benjamin Boss, of the General Cata 
| 3333/2? Stars for the be por hh 1950, 


five-volume 


gue of 


This evreat work summarizes 
the precise position determinations, made 
over nearly two centuries, of practically 
every star in the skv brighter than magni 
tude 7.5. It has been invaluablestin every 


branch of stellar astronomy. 
Boss was editor of the [stro 
l 1912 until 1941, 


when it was acquired by the American 


Prolessor 


nomical Journal trom 


\stronomical Society as its official publi 
cation 
Dudley 
joint management of Dr. Curt Hemenway 
Schenectady, N. Y., and of 
Rensselaer Poly 


N; ¥. Both of 


astronomers will also continue 


Observatory is now under the 
l nion ¢ ollege, 
ia) Robert 


Institute, 


Fleischer, 
technic Proy 
these then 


prese nt POsttlons 


1956 


STERNE RETURNS 

IRD 

Theodore Ek. lett the 
the Army's Research 


Aberdeen, Mad., to assume 


1 a a 
TO HARI 
Dr. 
stafth ol 


Sterne has 
Ballistic 
Laboratories at 
concurrent positions as associate director 
of the Smithsonian Astrophysical Obsery 
atory and Simon Newcomb professor of 
astrophysics in| Harvard University. 
Until 1941, when he joined the field 
artillery 
ordnance Corps, Dr. 


and was then transferred to the 
Sterne had been lec 
turer in astrophysics at Harvard. He had 
specialized In astronomical applications 
ol modern. statistical methods, in prob 
lems of variable stars and of fluctuations 
in solar radiation. 


Since 1953, Dr. Sterne has been a con 


sultant to the U.S. Army in the manage 
ment and planning of its research and 


deve lopme nt programs 


RADIAL VELOCITIES 
OF SOUTHERN CEPHEIDS 

\ dist of the line-of-sight) velocities of 
95 southern Cepheid variable stars) has 
been compiled by D. W. ON. Stibbs, of 
Oxford l from ob 


servations 


Observatory, 
Radclithe 74-inch re 
South Africa. Such 


valuable for studies of galactic 


NIVEYSIty 
with the 
flector at) Pretoria, 
data are 
rotation and of Cepheid distances. 

An extensive catalogue of the radial 
velocities of northern Cepheids had been 
Joy at Mount 


data for 


published in 1937 by A. HH 
Wilson 
variables between galactic longitudes 230 
that 


Observatory, but his 


and 325° was very scanty because 


most 
Hemi 


Inaccessible to 


Northern 


region olf the sky ts 
observatories im the 
sphere. 

Dr. Stibbs’ list) of Cephe id velocities 
Monthly 
\stronomical So 


been published in the 


Roval 


include 


has 
Votices of the 
His 


as photographic magnitude 10.5 at mini 


CICELY results stars as fait 


mum light. Phe average number of ob 
well dis 
Both the 
radial 


servations for each star is 1), 


tributed along its light: cvcle 


individual observations and mean 


velocities are given. Besides the Cepheids, 


I8 stars of Known constant velocity. were 


included in’ the Pretoria) program for 


purposes of control. The results for them 
that the are in 


Lick 


indicate new velocities 


close agreement with the standard 


Observatory system. 


JOINT MEETING 
Phe American 
will meet jointly with Section D of the 
the Advance 


Astronomical Society 
\ssociation for 
Science, at the American Mu 
Planetarium in) New York 
26-31, 1956. Dr. Seth B 
Wilson Palomat 
the 


\merican 
ment ol 
scum-Havden 
Citv. December 
Nicholson, Mount 
Observatories, will 


and 
give address of 
the retiring vice-president of Section D. 
The Helen Warner prize lecture of the 
American Astronomical Society is to be 
given by Harold Johnson of Lowell Ob 


servatlory., 





The rising sun and an inferior mirage, photographed by Matt F. Taggart at Ft. Lauderdale, Fla. These five exposures 


were taken approximately 60, 70, 120, 130, and 150 seconds after the first appearance of the sun. 


Mr. Taggart used a. 


l6-mm. motion picture camera with a 6-inch telephoto lens at {/22, exposing eight frames per second of Kodachrome 
film. The elliptical shape of the sun’s disk, due to differential refraction by the atmosphere, is conspicuous. The strik- 


ing mirage was caused by a temperature difference of 28 


warm ocean water, 


Fahrenheit between the atmosphere and the air close to the 
In the last three pictures, a small cloud is silhouetted on the sun. 


otes on a Convention in Miami 


shifted from the 
ol the 


last: vear’s 


Hk SCENE had 
lar northwestern 
\\ ash 


convention was held 


part coun 


trv, Seattle, where 


to thre southeastern 


corne) Phe post-convention period in 


1955 was highlighted by an excursion 


by water to Vancouver Island and the 


Dominion \strophysical Observatory 


This vear, some 65 of the conventionites 
took a four-day trip to Cuba, where thes 
observatories and 


visited astronomical 


other famous places 
were the Southern Cross 
Society, the Gulfstream 
Association, both of Miami, 
West Club 
lacks im the size of its 


Our hosts 
\stronomical 
Astronomical 
and the hey \stronomy 
What 
telescopes it makes up in the enthusiasm 


Nearly hall ol 


Floridians, some of whom 


Florida 
ol its amateurs those i 
attendance were 
state and 
had never been in Miami 


Several of their faces looked very 


came from far north in’ the 


subtropical 
lye fore 


familiar, and ait) turned out they were 


amateurs of many years standing from 


colder climes, especially New York City, 
who have! retired to the Southland but 


have not lost their interest ino the stars 


Phe attendance from other states than 
official register, 
Dela 
Illinois, 


Florida, according to the 
Connecticut, 9: 
Idaho, 1: 
2; Kentucky, 2; Marvland, 2; Massachu 
Michigan, 8: Missouri, 9: New 
Jersey, 6; New York, 7; North Carolina, 
2; Ohio, 3: Oklahoma, 1; 
8: Rhode Island, 1: 

14: Virginia, 4; District of Columbia, 2: 
West Virginia, 1; 


was: Alabama, I; 


ware, 2; Georgia, I1; 


setts, 1: 


Pennsylvania, 
Lennessee, 3: Texas, 


Wisconsin, 3. 


Mo Allister Hotel 
and the 


Lhe air-conditioned 
both the 
There was no drowsi 


was ideal for exhibit 


meetil SESSIONS. 


1g 


ness with that kind of ventilation! From 


room, vou could see far across the 
to the 


lights and general haze were too strong 


youl 
water east and south, but the city 


lor real observing 


Plenty of perhaps 


too many of them in absentia, but all of 


papers were given 


considerable interest. Most dramatic was 


the presentation “Luesday morning of 
motion pictures by 


Lauderdale. Ee 
little-known 


SUNIrISe 
Dageart, of Ft 


colored 
Matt F. 
has recorded TIP Aae phe 
nomena associated with dawn: when. the 


temperature difference between the cold 


air and the warm water is greatest, these 


etlects are particularly striking 


filled for the Tag 
that 


Phe hall was well 


gart motion pictures (and again 


Miss Charlie M. Noble 
(left), Ft. Worth, Tex., 
is here seen with some 
of the junior astrono- 
mers who accompanied 
her to the convention. 
Kay Gross, standing at 
the right, gave a paper 
entitled, “Sunspots as a 
Research Topic.” Larry 
Lee discussed plans for 
a radio telescope, while 
10-year-old) John Lyles 
(lower right) explained 
why he is interested in 
astronomy. In the cen- 
ter is Sherry Tyson. 


/ervo 
11:00 


afternoon for the satellite session 
Minus One Year”), but 


a.m. business meeting was called to order 


when the 
the audience had shrunk seriously \ll 
the ofhcers were reelected, exce pt tor the 
now G l Pandy ol 
Independence, Mo. Miss Grace C. Scholz 
\lexandria, Va., continues 
Mrs. Wilma A. Cherup 
Pa., begins a new term of three vears as 
Russell ¢ Miaae 
president, and 
Atlanta, Ga is 


secretary, who is 
as president 
and Pittsburgh 
CNCOCULIVE secretary 
Sedalia, Mo., 
Chandler H 


treasurer, 


Is Vice 


Holton 


Recipient of the Astronomical League 


lexas’ own Miss 


award for 1956) was 
Charlie M. Noble, 
nomical activities, especilly for juniors 
Worth area In 


lone a leader of astro 


in the Ft making the 
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At the Richmond time station, the shelter for the zenith tube camera is at the 

left. Its walls are ventilated, and on the roof a light frame supports a’perforated 

moon shade, to prevent fogging the plate when the moon is high in the sky. 
In this latitude it can pass through the zenith. 


award to her, Armand Spitz pointed out 


his contusion with her name when he 


first went to Texas to demonstrate the 
Spitz planetarium—he hardly expected to 
instru 


Worth 


merits of his 
Now both Ft. 


have to prove the 


ment to a woman! 


and Dallas have planetariums in opera 
tion for the public, and there are five 
other installations in Texas 


Next vear’s convention will be held in 
At the Miami banquet 
Missouri 


Kansas City, Mo 


there were many levels of 


astronomers at the head table, including 
Dr. and Mrs. Harlow Shapley The 


Dr. Shapley took in the establishment of 


part 


the Astronomical League is historic—he 
Was given a special award in recognition 
and his general service to as 
As chief guest at the 
Planet 3." On 


Monday afternoon, he had given a paper 


of this 
tronomy banquet, 


“Fun with 


he spoke on 


on the borderland sciences of astronomy 
The small group that took a bus trip 
Naval 


station one 


to the Observatoryv’s Richmond 


while everyone 


time evening, 


else was on an excursion boat, was re 


warded in many wavs. The station is out 
in the quiet of the country, and our eyes 
were already dark adapted as we arrived. 
There, high in the sky, were Scorpius and 
his shining retinue of neighbor constella 
The Milky Way in Sagittarius was 


south and west stars 


trons 
brilliant, and to the 
and) Centaurus 
In a break between the palm 


in) Lupus were easily 
identified. 
that 


Centauri 


trees lincd the southern horizon, 
Beta 
pulsating slowly so that sometimes it was 


This was the farthest 


unmistakably appeared, 


dificult to detect. 


many of us, but those who 
later Cuba 


more degrees from their latitude. 


south for 


went to subtracted afew 


station, the observer in 


a detailed outline of the 


At the 


gave us 


time 
charge 


observing and reduction — procedure. 


There are more clear nights in’ Florida 


86 SKY 


than in Washington, and one might well 


say that at Richmond our time ts mad 
There is only one instrument, the photo 


graphic venith tube (PZT), and only on: 


small plate (about 1} inches square) ts 
taken each night. Yet on it: ordinarily 
88 exposures are made, four times for 
each of 22) stars, and from. these beth 
time and latitude can be determined 


with extreme accuracy. “Phe telescope has 


a long-focus lens and a mirror, but th 
latter required not a bit of optical work, 
for it is merely a pool of mercury. Th 
surface of this pool automatically lies in 
the astronomical horizon, at right angles 
to the direction of gravity, and thus the 
mirror always points to the astronomical 


venith 


they like 
It is quit 
high in) the 


The observers say working at 


the time station a pleasure 


each winter to see Orion 


sky and no snow on the ground 


— 


The star Puesday evening 


n front of 


party on 
the bandstand did) not draw 


many people who weren't attending the 


convention. It was not a good night, 


and Miamians know that at certain places 
there 


around the city are weekly obser 


ing sessions conducted by members. of 


the Southern Cross) society, which has 
telescopes permanently available for the 
purpose. 
work ol 


Tripp, and her husband Tyrus, who fon 


Much of this program is the 


this writer's cousin, Carolyn 


many vears have been ardent amateurs, 


and plan some day to mount their own 
telescope in the rooltop observatory 
already provided in their home in South 
Miami. 

Ty Tripp was exhibit chairman, and 
Carolyn worked on registration and hos 
were tired at the 


pitality; they pretty 


close of the convention, as were such 


energetic persons as general Chairman 
Ek. Downey Funck, 
Arthur P. Smith, Jr, and 


Pardue, in charge of publicity. 


program chairman 


Leonard G. 


There was a considerable mumber of 


papers, mostly by absent authors, on 
lunar and planetary studies. Dr. James Q. 
Gant, Washington, D. C., was chairman 
and Mh 


Observing plans for 


of one. session on) observing, 
Maag of the other. 
the artificial satellite 


hours of attention, as first-hand informa 


came in for several 
tion was presented by three astronomers: 
Fred L. Whipple, director of the Smith 
sonian Astrophysical Observatory, I: Allen 
Hynek, associate director in charge of the 
satellite observing program, and Dr. Spitz, 
who is co-ordinator of visual observations 
of the satellite. Each gave a comprehen 
sive talk on his part of the project: and 
the role amateurs are expected to play 

Dr. Spitz stressed that the lone ob 


server cannot contribute to the visual 





Dr. Fred L. Whipple describes the artificial satellite project. 
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satellite tracking program. [It has not been 
decided what visual instruments will be 
used, but G. R. Wright, chairman of the 
advisory Committee on satellite observing, 
presented a number of optical instru 
ments that were under consideration. 
Some of them have fields of 10 or 15 
degrees, and these are looked upon with 
favor, as such wide fields would cut down 
the number of observers required in each 
group. One instrument shown by Mr. 
Wrieht covers 12} degrees at a powel! ol 
>, and can show stars to about the 10th 


magnitude 


Dr. Hynek described the £/1 Schmidt 
cameras that are being designed to take 
photographs of the fast-moving satellite. 
Their aperture will) probably be 20 
inches. He asked for 24 capable ob 
servers to man camera stations, some in 
remote parts of the Western Hemisphere, 
as a long section of the 75th meridian 
will be patrolled 


In a paper at the instrumentation. ses- 
sion, Robert BE. Cox, Cambridge, Mass., 
described the problem of the designations 
and sizes of the abrasives used by. tele 
scope makers. He pointed out the need 
of knowing the actual size of the average 
erain in each grade of grits, and sug 
vested a new nomenclature based on the 
sive in decimals of an inch or in microns. 
Professional opticians are generally using 
microns to CXpress the fineness of then 
abrasives, but Mr. Cox believes the manu 
facturers Could assist by having then 


designations on a standardized. basis. 


Boris Jaskovich, of the National Ob 
servatory in Havana, sent a paper on the 
relative merits of optical testing methods 
for astronomical telescope s. He ranged 
all the wavy from the “tree-leaf test,” 
which is not good for anything, to the 
very accurate and objective interfero 


metric methods. He does not recommend 






This precision comparator is used to 

measure the positions of star images 

on zenith tube photographs at the 
Richmond time station. 











a ZENITH TERE NO? 


A composite photograph-drawing of the photographic zenith tube shows what is 
inside the shelter pictured on page 486. Starlight passes through an 8-inch 
{/18.6 objective down to a mercury basin seen in the lower part of the picture, 
and is reflected to a photographic plate just below the objective. The instru- 
ment was mounted in Florida in 1949. Official U.S. Navy photograph. 


estimates of perfection based on the — tained by Miss Noble and the Ft. Worth 
images of stars and planets, as these in Children’s) Museum. Twelve telescopes 
volve too many uncontrollable factors. are available for rental: a 6-inch reflector, 


two 4d-inch reflectors, eight 34-inch ré 


Miss Noble brought with her a number 
of junior astronomers, who contributed 
serious-minded papers to the junior pro 
gram on Wednesday. The chairman of 
this session was Clarence E. Johnson, who 
has charge of junior activities for the 


league. 


Mr. Johnson was one of the group 
that traveled down the East Coast from 
New York in the “Astronomy Special.” 
Although they found themselves scattered 
through the train, it did not take long 
for the amateurs to locate each other. 
There was plenty to talk about, and 
few of us minded that the train was two 
hours late. 


There was a good program Wednesday 
morning, the panel discussion on club 
projects. Of considerable specific interest 
was a report by Thomas L. Gibson on 
the Noble “telescope library” of the Ft. 
Worth Astronomical Society. This is a Clarence E. Johnson conducts the 
rental lending library of telescopes main junior session. 
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flectors, and a small) l-inch refractor 


Most of the 


carrying 


instruments have wooden 


from one to four eve 


Cases, 
some of them have 


Miss Noble 


clearinghouse, 


pieces, finders, and 


sun projection screens uses 


her home as_ the main 


taining the records and collecting the 


rentals, which are turned over to — the 


museum for the purchase of instruments 
a waiting list, and tele 


There is usually 


SCOPES are transferred from one borrowe1 


to another without being returned to the 


library Most) of — the 


borrowers pay 





initially for one or two months and 
often wish to renew The rental rates 
ire OO cents a week or $2.00 a month 
for the smaller reflectors The 6-inch 
reflector costs 75 cents a week or $3.00 
t month 

Mr. Gibson had maintained the. tele 
scopes in) working orden Most of his 


task consisted in cleaning and aligning 


the optics Phe only optical breakage 


has been one finder objective, even 


though the library has been in operation 


well over two. yvears The optics have 
remained noticeably cleaner since plastic 
covers have been provided for each tele 
scope, with reminder cards telling how to 


care for it Instruction cards are also 


furnished with each instrument 


It looks 


voing to he 


as though radio astronomy is 
a fresh field for the capable 


amateur. Evidence for this was the en 


thusiastic reception given to a talk on 


research trends in radio astronomy, by 
Dr. A. Edward Lilley, of the Naval Re 
st arch Laboratory 


On the ship to Cuba Wednesday eve 
July 4th, the 
permission to take deck chairs up to the 
deck 


southern 


ning, amateurs secured 


topmost where a very good ViICw 
ot the 
had. Russ Maag reports that this obsery 
o'clock in 


new stat 


constellations could bs 


until three 


that 


me session lasted 


the morning and many 


groups were seen by the northerners 
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The Cuban Navy rolled out the red 
carpet, providing transportation, refresh 
ments, and generally making the Ameri 
cans feel at home. A reception Committe 
of naval officers and personnel from. the 
Cuban national observatory had met oun 
group on the ship at Havana. During the 
Cuba, 


first evening in there was an in 


formal reception by Admiral José E. 
Rodriguez Calderon, chief of stat, Coll. 
Guillermo Driges Guerra, director of the 
naval academy, and Dr. José Carlos 


Millas, director of the national observa 


G. L. Tandy, secretary- 
elect of the Astronomi- 
cal League, is standing 
beside the largest tele- 
scope in the convention 
exhibit. It} was made 
by Lynn H. Collar, of 
Miami. It has a heavy 
fork mounting and 
many refinements and 
special controls. (An- 
other part of the ex- 
hibit is shown on the 
front cover of this 
issue.) Photograph by 
Russell C. Maag. 


tory The crowd that gathered to heat 
Dr. Shapley talk was too large for the 
hall, so the 


his slides were set up 


observatory lecture screcn 
ind projector for 
outdoors under a cloudless tropical sky 
10-inch 


used 


The observatory’s Brashear re 


tractor was. later for observing 





On their second day, the visitors were 
taken 


Mariel, some 40 miles from Havana. oArt 


to the naval training station at 
Smith reports a luncheon of “exotic fruit 
cocktail, 


with 


soup, chicken and = yellow: rice, 


served a magnificent: beer, topped 


off with a dessert of guava shells and 


cream cheese, and a demitasse of fine 
Cuban coffee.” At this time, Sr. Eladio 
Vargas, unofhicial head of the Cuban 


amateurs, stated that steps were already 
Astro 
nomical League as its LOSth society. 


under way for them to join the 


On a farm in the outskirts of Havana, 
Dr. Miguel 
diseases, has the telescope in 
Cuba. It is a Fecker 


Newtonian-Cassegrainian, equipped with 


Mery, a specialist: ino eve 
large st 
brand-new 24-inch 
push-button controls. He also has a 4 
Fecker 


he has taken many photographs of celes 
| Ara} 


inch Schmidt camera with which 


tial objects. Dr. Mery is active in solar, 
planetary, and variable star observing, 
and desires. to) correspond with other 
amateurs: his address is San Miguel 955, 
He showed the 


late in’ the 


Havana, Cuba. Visitors 


slides of his pictures, and 


evening the sky cleared) for observing 


Other institutions visited in Cuba were 


the meteorological observatory at) Belen 
College in Marianao, which has a d-inch 
refractor, and a 6-inch installed there to 
observe the transit of Venus in T8882; the 
University of Havana ino the city itsell 


which has a 6-inch refractor: and La Salle 


College, which has a new Spitz plane 


air-conditioned 


tarium projector im oan 

chamber Phe private observatory of Si 
Santiago Abascal iy atop his home, and 
has a 6-inch Mogey refractor under a 
dome. This instrument is regularly used 
by his) scientifically minded daughters 
(both with Ph.D.'s). c:. AL. 





The Cuban trip included a visit to the observatory of Dr. Miguel Mery (right), 
who is showing his 24-inch reflector to Di. James Q. Gant, Washington, 


DD &., 


while Dr. Boris Jaskovich, National Observatory of Cuba, looks on. 


Photograph by Russell C. Maag. 
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The Spectra 


of Comets 


Orro STRUVI 
Leuschner Observatory 


University of California 


Hk COMETS present some of the 
most interesting of the unsolved and 
half-solved problems of the solar sys 
tem. Astronomers are now beginning to 
understand the physical nature of comets, 
changes 


and the sometimes spectacular 


they show, with the aid) of powerful 
astrophysical methods, both observational 
and theoretical. Among these methods, 
spectroscopy plays a leading role in’ un 
raveling the puzzles of the comets. 

Phe Astrophysical Institute of the Uni 
versity of Liége, Belgium, has recently 
published a large Atlas of Representative 
Spectra. The 


work are the 


Cometar) authors of this 


monumental Seleian  as- 
tronomer Dr. P. Swings, chairman of the 
International Astronomical Union's com 
mission on the physics of Comets, and the 


German physicist Dr. L.. Haser. The need 


for such an atlas had been. stressed at 
both the 1948 Zurich meeting and at 
the 1952 Rome meeting of the union. 


The work was finally completed through 
the co-operation of many observatories, 
and with financial support) from the 
Geophysics Research Directorate of the 
Cambridge Research Center, U.S. Air 
Force 


Phe authors point out that there are 


some good reproductions of cometary 
spectrograms — scattered through — astro 
nomical literature. But, as a rule, the 


accompanying discussions refer to single 


comets and their individual character 
IStics. 

No systematic attempt had been made 
previously to collect in one volume. the 
many different comets, ob- 
wide 


There had not 


spectra ol 


served over a range of distances 


from the sun. been any 
comparison of the various 
spectra, to. find 


to all comets and those that differ 


systematic 
features common 


mark- 


those 


edly from one object to another. Swings 
and Haser collected from several observa- 
tories 350) spectrograms of 36 comets 
(counting each apparition of a periodic 
comet as a separate object), and selected 
numerous spectra of 30 of these comets, 
1899 to 1952, for 


duction in the atlas. 


from the years repro 








Comet 1948 1, the finest 
of recent years, was first 
seen during the total 
solar eclipse of Novem- 
ber Ist that year. This 
photograph was taken 
on November 13th_ by 
Estaban Rondanina at 
Montevideo Observa- 
tory in Uruguay. 


The text contains descriptions of the 
spectra, and—what is especially valuable 
a comparative study of the entire ma 
terial. 

\ comet’s nucleus is a solid) body or 
group of solid bodies, about one kilometer 
in diameter and consisting of a loose 
agglomeration of frozen gases and metal- 
lic grains. The average density of this 
“dirty iceberg,” Whip 
ple, may be about 0.05 gram per cubic 


according to F. Lb. 


centimeter, which implies a very porous 


with the between the 


structure, spaces 


icy masses occupying about 95 per cent 
of the volume. From this nucleus come 


the molecules and = solid) particles that 











e 
NUCLEUS TAIL 
COMA COMET 
The parts that compose a_ typical 


comet are shown in this sketch from 
Fletcher G. Watson’s book, “Between 
the Planets.” The direction of the tail 
is usually away from the sun, because 
its very minute particles are repelled 
by the pressure of solar radiation. 
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and 


later form the head of the comet 
the tail. 
The 


only if a comet happens to come 
But its existence 


nucleus itself can be observed 
rela 
tively close to the earth. 
demon 


1882 


is. perhaps most convincingly 


strated by the great) comet. ol 


which passed at perihelion through the 


corona of the sun, within 300,000) miles 


and remained tor several 


200 


of its surface, 


hours within | astronomical unit 
from the sun. 

At this 
inch of 


(200)2 


therefore, each 


1882 


time, square 


Comet Il was 


receiving 
as much heat as a 
corresponding area of the earth's surface 
Both comet and earth reradiate the energy 


thev receive from the sun, at a tempera 
ture proportional to the fourth root of the 
ate of radiation—according to Stefan’s 


law. Since the surface temperature of the 
earth is about 300° absolute, the tempera 
ture, 7, of the 
from 


comet can be calculated 


4 


1/300 \ 10,000. 


This gives 4,200° for the comet's tem 
perature—high enough to evaporate any 
small bodies if subjected to this tempera 
ture for several hours. But the nucleus 
of Comet 1882 If did not disappear; in 
stead it broke into several parts from the 
intense heat tidal 
sun, but each tragment remained visible 


and the force of the 
until it was lost to sight by its increasing 
distance. 

\s a comet approaches the sun, the 
exhale molecules of 


nucleus begins to 
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These are called the parent 
observed directly 


various kinds 
molecules and are not 
light that they emit lies in 


of the 


because the 
unobservable 
One ol 
ammonia, NHs, whose absorption features 


regions spectrum, 


these parent molecules may be 


are well known in the atmospheres of 
Jupiter and Saturn, but whose strongest 


bands are not observable in) comets 
What we 


plete molecule or radical, NH». formed 


actually observe is an incom 


when ammonia has lost one hydrogen 
atom, due to photodissociation by sun 


light. We can NH, 
has lost still another hydrogen atom. 


also detect which 
observed as emission 
halo—the 


which surrounds the 


These radicals are 


bands in a tenuous head or 


coma of the comet 


nucleus Ihe head also shines by re 


flected sunlight, especially in’ its inner 


portions Thus the spectrogram of a 


comet head shows a narrow strip of 


reflected solar spectrum, on which the 
emission bands are superimposed 

Phe Doppler shifts of the absorption 
lines in the” reflected solar 
record the combined effects of the motion 
of the 


and to the 


spectrum 


comet with respect to the sun 


earth The emission bands, 
produced in the comet itself, show only 
the line-of-sight motion of the comet 
to the earth. 
The principal molecules observed in 
OH, NH, CN, CH, Cs, Co, 
All consist of relatively abun 
When a 


unit of the 


relative 


the head are 
and NH» 
elements comet 


dant comes 


within 0.7 astronomical sun, 
vellow emission lines 


and Ds). When 


distance of 


it usually shows the 
of atomic sodium (D, 


Comet 1882 IL had a= solar 


0.1 a.u., emission lines of iron and nickel 
None olf the 


lines of Fe 


atoms were observed comets 


in the atlas exhibits these 


and Ni, but several show the sodium 
lines 

The gases that evaporate from cometary 
million 
that col 


molecules are un 


nuclei are so rarified—about a 


molecules per cubic centimeter 


lisions between the 


important There are two possibilities; 


these gases radiate either because they 


are excited by sunlight or when they 


collide with particles streaming from the 
sun. In the former case we would describe 
the emission as fluorescence, in the latter 
as due to collisional excitation. 

The atlas 


authors of the present 


II 


YR UPTETET 


strong case for fluorescence as the domi 
kind 


be caused by 


nating mechanism However, one 


of cometary radiation may 


collisional excitation \ cometary band 
at 4050 angstroms—now attributed to the 


molecule Cs—is produced in’ the labora 


») 


Three drawings of the great comet of 
1882 by A. A. Common show the 
breakup of its nucleus. The top one 
was made with a 6-inch refractor in 
full daylight on September 17, 1882, 
within a few hours of the time of 
perihelion. The middle sketch, with 
a 36-inch reflector on October 3lst, 
reveals the nucleus as an elongated 
but interrupted band. Finally, the 
drawing of January 27, 1883, also with 
the 36-inch telescope, shows five nuclei, 
widely spaced along a line. The two 
brightest appeared of the 11th mag- 
nitude. From the “Monthly Notices” 
of the Royal Astronomical Society. 
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Since 
the clouds of solar corpuscles that pro 


tory in the presence of hydrogen. 
duce auroras consist mainly of 
that 

comets, 
On the other 
these 


protons, 
clouds, on 
cause the 4050 
hand, the 


it’ is plausible these 


colliding with 
emission. bands. 
structure of bands in different 
comets is quite similar, whether the solar 
activity at the 


time of each observation 


was great or small. 

The characteristic step-by-step drop in 
intensity of the successive individual 
lines that form a 
indicator of the temperature of the gas 
in the In effect, the inten 


sities of the lines are proportional to the 


molecular band is an 


laboratory. 


numbers of molecules in various energy 
numbers in turn de 
When this 


method is applied to the molecular bands 


states; and these 


pend upon the temperature. 
of comets, the temperatures obtained 
from molecules composed of atoms of a 
turn out to 
molecules like OH, 


than element, give 


single element, such as Co, 
3,000 


more 


be about 
made of one 
only 50 

This marked inconsistency is explained 
collisions between the 


by the rarity of 


molecules. They are too infrequent. to 
equalize the kinetic energies of the differ 
ent particles, as they do in a laboratory 
gas, which would bring about a. statisti 


cal distribution of the molecular velocities 


described as Gaussian or Maxwellian 
Fach species of molecule is acted upon 
by sunlight in a manner characteristic 
of the species alone, so the energies of 


taken in- bulk, 


described by the 


the molecules, cannot 


logically be thermo 
dynamic concept of temperature. 
Observationally, this dither 
ence in’ temperature makes the labora 
tory spectra of Cy (the Swan bands) and 
of Cs look much like the 
observed in) comets, while in the 
comets the bands of OH, NH, CH, and 
CN difter thei 
counterparts. accompanying 


apparent 


very bands 


Same 
from labora 
tory The 
example from the atlas illustrates these 
differences, effect. for the latter 
group of bands is to give much lower 
for comets than for the 
as the laboratory 


strikingly 


whose 


temperatures 
acetylene flame used 
source, 

The importance of fluorescence in the 
production of comet bands was first fully 
recognized by Swings. He showed not 

i a ] 
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These two spectra of the eclipse comet of 1948 are reproduced as positives, instead of negatives as in the Swings-Haser 


atlas. 


The upper one (flanked by laboratory comparison spectra) was obtained by J. Sahade at Cordoba Observatory, 


when the comet was 0.52 astronomical unit- from the sun; the lower is from McDonald Observatory, when this distance 
was 0.65 unit. The bright strips are reflected sunlight from the central part of the head, and are broken by dark solar 


absorption lines. 


1737 band of Cy. Cz is also present, about 1j-inches from the left (violet) end of the lower spectrum. 


At the extreme left is the cometary CN band (wave length 3883 angstroms); at the extreme right, the 


All spectrograms 


with this article are from the new “Atlas of Representative Cometary Spectra.” 
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To compare the spectra of comets and flames, Swings and Haser use Comet Cunningham (upper spectrum) when it was 


0.73 astronomical unit from the sun, and laboratory spectra showing the Swan bands of the C, molecule. 


The corre- 


spondence with the comet spectrum is generally good. The CH bands at the left, however, appear quite different in 


that the relative intensities of the 


component lines of the CN bands indi 


only 


cated a low temperature, but that there 


were intensity anomalies that could not 


be explained by any temperature. Some 
lines were either missing or very weak, 
neighboring lines had normal 
Whenever a 


was thus abnormally weak, Swings noticed 


though 


Intensities. cometary line 
that in the solar spectrum there was a 
strong absorption line at the same wave 
Therefore, the comet received 
light from_ the 


required to 


length. 
insufficient sun at. the 
CN 


energy 


wave length raise a 
molecule into 
And without the 
there resulted too 


with the 


some particular 


solar 
CN 


energy for 


state. necessary 


radiation, few 
molecules proper 
producing the emission line at normal 
intensity in the comet’s spectrum. 

But in a few comets, the relative mo 
tion of comet and sun was so large as to 
enable the comet to “see” not the de 
pleted light of the absorption line, but 
a neighboring bright part of the solar 
continuous spectrum.  In- these comets 
there was no anomalous weakness of this 
full with 


interpretation. 


line, in accordance Swings’ 


Spectra of comet tails contain only 
reflected sunlight and bands of ionized 
molecules: CH*, OH+, CO+*, COvt, and 
Not. The 


result. of 


ionization is an understand- 


able solar radiation and low 
gas pressure in the tails. 
The found, in 


authors of the atlas 


Two spectra of Comet 
1911 V (Brooks), taken 
directly from the 
Swings-Haser atlas, 
where they are nega- 
tive prints (bright spec- 
trum lines appear 
dark). No. 6, the upper 7? 
spectrum, has only part 
of the head along its 
lower edge, and part of 
the tail extends upward 
from it. Note the CO* 
bands of the tail. 


CN(00) 







38834 


the comet and flame. 


comparing the spectra of the same comet 
at different times, or even in Comparing 
that the useful 
distance of the 


different) comets, most 


criterion is” the comet 
from the sun. As we have seen, it is this 
quantity that defines the amount of solat 
radiation reaching a square inch of the 
surface of the comet. Swings and Haser 
also looked into the associated question: 
Does 


comet is exposed to strong solar radiation 


the duration of time for which a 


affect the spectrum? It might have been 
expected that a periodic comet, always 
lost 
constituents 


relatively near the sun, would have 


much of its more volatile 


heating, while comets 


in larger orbits would not have sutlered 


by solar moving 
such effects. 
The answer to this question was largely 


negative. There was no essential spectro 


scopic difference between periodic and 
nearly parabolic comets. Neither was 
there any detectable difference between 


the spectra of comets before and after 
their perihelion passages. (Untortunately, 
had 


spectrographically both before and after 


no individual comet been observed 
perihelion; the test therefore rests on a 
comparison of the spectra of different 
about the dis- 
Nevertheless, the 


total energy received by a comet depends 


comets observed at same 


tance from the sun.) 


strongly on its perihelion distance; a 


comet which comes close to the sun 


accumulates much more heat than one 


whose perihelion distance is large. Hence, 





Ga -" 
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3 CN(1o) cot 
(30) 4050A (20) 


if there were any pronounced eflect, it 
would have shown up even in a compari 
son of comet spectra all taken after peri 
helion, if some of these comets had small 
and others large perihelion distances. 
While 
chiet 


distance from the sun is the 


factor in determining the appear 
ance of a comet spectrum, this does not 
mean that different comets have identical 
spectra when observed at the same helio 
centric distance. Each comet has its own 


characteristics, which are not directly 
traceable to the past history of the comet, 
but probably to its initial chemical com 
position. ‘This, perhaps, is the most im 
portant result of the Swings-Haser com 


parisons. 


The authors of the atlas believe that 
the two elements whose relative abun 
dances differ most from comet to comet 


“This,” 


suggest, “may possibly lead to the dis 


are carbon and hydrogen. they 


covery of ‘genetic families’ of comets of 
different Chemical composition which may 
have originated either in’ the original 
solar nebula, or in proto-Jupiter, proto 
Saturn, etc.” 
Ordinarily, at heliocentric distances 
ereater than three astronomical units the 
spectra of comets show only the reflected 
light of the sun. At 3 A.u., 


CN first appear, but a few comets have 


the bands of 


shown only solar reflection spectra even 
at distances less than I a.u. The “eclipse 
comet,” 1948 1, was one of these excep 


tional cases. Iwo of its spectra, made 
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These slit spectrograms, made with the 82-inch McDonald Observatory reflector, show how the spectrum of Comet Cun- 

ningham altered as its distance from the sun decreased. Especially, the emission bands (dark on this negative reproduc- 

tion from the Swings-Haser atlas) gain in prominence relative to the continuum of reflected sunlight extending along 

each spectrum. For spectra 1 to Il, the heliocentric distances were, respectively, 1.16, 1.14, 1.01, 0.99, 0.85, 0.73, 0.71, 
0.69, 0.67, 0.57, and 0.52 astronomical units. 


when the distance from the sun was 0.52 Swings and Haser have also searched = continuum, but Encke’s comet is a stat 
and 0.65 a.v., are shown on page 490. fox a correlation between the spectrum — tling exception; despite its period of only 


Phe principal emission bands may be and the absolute magnitude of a comet 3.3. vears, it shows almost no_ reflected 


compared with those of Comet 1941 [the apparent magnitude that the comet — sunlight. 
(Cunningham) in the accompanying pic would have if both its heliocentric and These indications of correlations are 
ture, showing the development of the geocentric distances were one astronomi not sufficient to Clarify fully the processes 
spectrum of the latter comet as it cal unit. It was found that the intrin that make the comets what they are. But 
approached the sun The heliocentric — sically very luminous comets tend slightly they most certainly point ways that 
distance was 1.16 a.v. for the top spectro to show a stronger solar reflection spec future observers will explore with much 
vgram and 0.52 for the bottom one. trum than do the fainter comets. The _ profit. 

Three significant features will be no more luminous comets are presumably 





ticed. First, the bands of CH are short the ones that have been least dispersed 
FACING PICTURE: The northern 
tip of the waning crescent moon, aged 
, ‘ag rl a einenal eins sili’ aol pees | 24.3 days, enlarged from a negative of 
eCtroOxrapit Sil Ms means la 1¢ vee orpita ICTLIOC ane intensity Oo ¢ 

| ' 5 i bl | : : August 20, 1938, taken by J. H. Moore 
CH bands are visible only in the centra ref ected sunlight. Comets with nearly and J. F. Chappell with the Lick Ob- 
part of the head. Second, as the comet — parabolic orbits have a pronounced tend- servatorv 36-inch refractor. This con- 
nears the sun, the Cy bands become — ency to show a strong continuous spec cludes the series of eight sectional 
stronger relative to those of Cy. Third, trum at great distances from the. sun. views that began in the February issue. 
between those of Cy at 5165 and 4737 — For other comets, with periods of 100 The great semicircular bay below the 
center is Sinus Iridum, fringed by the 
Jura Mountains. Near the picture's 
upper right edge is the brilliant crater 
Aristarchus, center of a ray system. 
molecular spectroscopists and astrophysi centric distance. Comets with periods Just below it and to the right is the 
cists alike shorter than 10° years show a_ strong ; curving Schroter’s Valley. 


and stubby, while those of CN and Ce © by solar heat and tidal action. 
extend along the entire length of the There is a more marked relation be 


angstroms there are several unidentified = vears or more, there is no relation be 
emission bands These and other un tween intensity of the continuous spec 
identified features are a challenge to trum and _ period, irrespective of helio 
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Swift’s Forecast of Mars’ Satellites 


Henry C. BRINTON 


LT HOUGH the news of Asaph Hall's 
A discover of the two moons of Mars 
took world of 1877 by 
surprise, it had a stranger effect on the 
world the data 


piled by Hall from his actual observations 
similar 


the scientific 


of literature. For com 


of the satellites were strikingly 
to those of a fanciful passage in Gulliver's 
Travels, a satirical account of the voyages 
made by an English sailor. 

This imaginary travelogue was written 
by Jonathan Swift and published in 1726; 
it included a chapter that made particu 
lar fun of mathematicians and scientists 
of Swift's Phe scene upon which 
is the amazing 


Swift describes 


time. 
the passage is founded 
flying island of Laputa. 
the marvelous state of Laputan learning, 


and says: 


“They have discovered two lesser 


stars, or satellites, which revolve about 


Mars, whereof the 
from the centre of the primary planet 
and. the 


innermost is distant 


exactly three of the diameters, 


revolves in 
latter 


former 
and the 


outermost five; the 


the space of ten hours, 
in twenty-one and an half 


Here is how the data compare: 


Distance from 
Swilt 
Inner 3 diam. 


Outer 5 diam. 


Satellite 
Hail 


The rough numerical correspondence 
between the pretended data of the Lapu 
tan astronomers and the properties of the 
true satellites is striking. But this is not 
all. Swift's satellites also move in accord 
with Kepler's third law. When applied 
to several moons of the same planet, this 
law states that the ratio of the cube of 
the distance to the square of the period 
all of them. And 


ratio is 0.27 for both of 
with the 


must be the same for 


indeed, this 
Swilt’s 
the table 

What 
Swilt’s statement 
by two moons, when the actual existence 
detected for an 
When the 
have 


satellites, units used in 


was the behind 


that 


background 
Mars was attended 


bodies was not 
half? 
Swilt 


considered, 


of such 
century and a 


that 


other 


fictional writings may 


used as sources are there Is 
not one that could be a probable basis 
for such an idea. A generation later, in 
1752, Voltaire published his — fantasy 
Micromegas. book had 


been in part, this latter work was con 


Just as Swift's 


cerned with the happenings and relation- 


when people of vastly different 


ships 
physical dimensions are brought together. 
Vicromegas is, in fact, a description of 


the interplanetary wanderings of two 
I8th-century spacemen. 


Voltaire wrote of the travelers coasting 


Mars’ Cente) 


1.38 diam. 
3.46 diam. 


have de 
that 


Mars: “They 


subservient to 


in space about 


scribed) two 


orb which have escaped the observation 


moons 


of all) our astronomers.” Seeming to 
that 


would stir up doubt in the minds of his 


realize reference to these moons 


readers, Voltaire wrote later in the same 
book, “I entirely refer myself 
who reason by analogy. 


to those 
Those worthy 
philosophers are very sensible that Mars, 
which is at such a distance from the sun, 
must be in a very uncomfortable situ- 
ation, without the benefit of a couple of 
moons.” 

It has that 
borrowed this theme from Swilt’s satire, 
which was quite well known and widely 


But Voltaire, a brilliant man, was 


been suggested Voltaire 


read. 
greatly interested in’ physics, especially 
in Newtonian theory, and he was known 
to enjoy astronomical observations with 
opera glasses. He performed mumerous 
experiments in his home physics labora 
tory. Yet that Voltaire 
himself was not incapable of originating 
the theory of the Martian satellites, it 
appears more likely that his material was 
that of Swift. 


while it seems 


derived from 


Period of Revolution 
Swilt Hall 
10 h. 7h. 39 m. 
214 h. 30 h. 18 m. 


During the closing years of the 17th 
century, Swift was employed as a secretary 
English gentleman Sir William 
In 1692, the latter published 
Upon Modern 
bringing to the British Isles a 
had 
in France by the writer Bernard le Bovier 
de Fontenelle. ‘This work and criticism 
of it by William Wotton caused Swift in 
1697 to write his Battle of 
the Books. 


Fontenelle 


by the 
Temple. 
his essay Incient and 
Learning, 
been introduced 


controversy which 


well-known 
wrote a book in 1686, 


Pluralité des Mondes, 
popularized certain astro 


Entretiens sur la 
in which he 
nomical theories; this became one of his 
famous works. Its contain 


most pages 


detailed discussions on each of the mem 
bers of the solar system, and the following 
passage is included in the description of 
Mars, “Nor has he Moon. to 
upon him, and in that, as well as Mercury 
and Venus, he must acknowledge him- 
Voltaire 
Fontenelle’s 


any Wait 


self our inferior.” was also 


acquainted — with writings, 
using the latter’s astronomical text as a 
handbook for his celestial observing. But 
neither Swift's nor Vol- 


Martian satellites can be 


we see here that 
taire’s ideas on 
traced to this work of Fontenelle. 
As for 


nature of Swift tells us that he was not a 


research of his own, the very 
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scientist. At no time was he occupied 
with scientific pursuits, and his references 
to men of science are ones of satire—not 
of brotherhood. Thus, we must turn to 
the possibility that the whole idea of 
Martian sprung Swilt’s 


imagination, and that he quite unknow 


moons from 
ingly made a prediction that later came 
true. He drew the people of Laputa as 
a superstitious, mentally disturbed group, 
without definite 
dominated by thoughts of a mathemati- 


power of action, and 
cal nature. With these gross exaggerations 
believed to be the funda 
Swilt 


of what he 
ment 


his dvep-cutting 


nature of scientists, wove 


satire clever, 
readable story. 

Amoag Swilt’s sources were the Philo 
yvophical Transactions of the Royal So 
ciety, which kept pace with contemporary 
science, and from them he incorporated 
The 


and 


many ideas into his own) works. 


humorous analogies between music 
mathematics in the “Voyage to Laputa” 


were not founded on pure fantasy, fon 


they reflected and enlarged upon the 


attitudes of the mathematicians Descartes 
and Newton. 


Swilt) described the Laputan astrono 


mers cave as a sunken area where a 


“vreat variety of  sextants, quadrants, 


other astro 


He is 


believed to have based. this description 


telescopes, astrolabes and 


nomical instruments” were stored. 
on his own visit to the Roval Observatory 
in Paris. Uhis institution had just such 
caves for laboratory experiments. 
kverything considered, it seems reason 
able to attribute Swift's Martian satellite 
After all, was 
it not logical that Mars have two moons 
arth 
had respectively one and four? It 


prediction to pure chance. 


since its neighbors, and Jupiter, 
was 
logical, too, that these bodies be governed 
by Kepler's laws. Realizing this, Swift 


had 


distance-period 


merely to plug into his selected 


ratio some. convenient 


values, and the others would work out 
for themselves. 

Nevertheless, there is a great likelihood 
that Swilt’s had 
thought of — the moons 
around Mars, and it is even said that in 
1610 


number of 


someone before time 


possibility ol 


suggested — the 


There 


Johannes Kepler 


these bodies as two. 


fore, we may not. safely give all the 
credit to Swift, even though he solidified 
in Gullwwer's Travels any previous specu 
lations of this nature. 

surprised old) Jonathan Swift 
had he stood at the 
Asaph Hall on that 


He would have realized 


How 


would have been 


side of astronomer 
night in 1877! 
then that his Laputan science was not 
pure satire after all! 





ASAPH HALL 


and the Moons of Mars 


S MARS pully up to a neighborly 
$5,200,000 


interesting to look back to the 


miles this month, it) ts 
close 
opposition of the red planet in the 
1877. Then the 


discovered at the U.S 


late summer ol two satel- 


lites of Mars were 
Naval Observatory by Asaph Hall. a cu 
most 


19th 


penter who rose to be one of the 


noted American astronomers of the 
CONUUPS 


used, a 26-inch 


Hall 


was one of the 


Phe telescope 


refractor which largest 


that is still im use 


Observatory It 


Instruments of time, 


Naval 


overshadowed by the 


at the has long 


been eyant reflec 


tors, and the growth of metropolitan 
Washington has limited the occasions fon 
Nevertheless. for the 
John S. Hall. 


equatorial division at the 


eood observing 
head 


Naval 


26-inch 


past vear or so Ir 
of the 
Observatory, has 


been using the 


to test’. experimental —image-converten 
Some of this work 
in collaboration with Dr. W. A. Baum. 
of Mount Wilson and Observa 
One 
with thin-film image-converter photogra 


phy may be better observations of Mars. 


equipment has been 


Palomar 


tories result of their experiments 


Born in Goshen, Conn.. in 1829, voung 


\saph Hall saw his family fortunes de- 
where he could 


teriorate to the point 


receive only a few vears of elementary 
schooling before he was apprenticed out 
as a Carpenter—a trade in which he be 


skilled. But 


tiny 


came quite at the age of 24 
with 
MoGrawville, 


education to just 


he heard of a college strong 


abolitionist. sentiments in 


N. Y.,; that 


about anvbody 


offered an 
who wanted one. 
and ability in 


Interest: in) astronomy 


mathematics led the former 
MeGrawville to the 


to) Harvard He 


Carpe nter 
from University of 
Michigan and. thence 


managed to obtain a position at the 
Naval Observatory, beginning his careet 
there in 1862—just when the city of 
Washington was an armed camp in the 
Civil War. President Lincoln and Secre 
of War Stanton 
observatory, then located near the present 


Lincoln Memorial. 


tary often visited the 


site of the 
One night during the war, whilc 


Hall 


was alone at the observatory, he heard 
a knock on the trapdoor leading up to 
the telescope dome. He opened the door 
to find Abraham Lincoln. 
said he had a question that had puzzled 
“Why does the 
al telescope: The 
North and South 


while the 


I he president 


him for some time: moon 


appear inverted in 
bloodshed between the 
seemed far away 


must have 


war-weary president listened to the as 


JOHN IT. KAN} 


Asaph Hall (1829-1907), 
who began his career as 
a carpenter, bec ame an 
outstanding American 
astronomer of his time, 
famed for his discovery 
of the Martian satellites 
and for his double star 
observations. 


tronomer explain the optical factors in 
volved in telescope construction 
Asaph Hall 


struggled against 


had 
and) hardship 


was a oman who 
poverty 
vears to become 


for many a professional 


astronomer. He seems to have developed 
a skeptical turn of mind, even to ques 
tioning some of the astronomical state 
that 


account of his 


ments common at time. This is 


evident in. the discovery 
Martian him 
in a letter to a friend in England. The 


Hall's own 


of the moons as given by 


following selections are from 
words, preserved in the Monthly Notices 
of the Roval Vol. 
38, 1877-8: 


Astronomical Society, 


Mars had a 


times occu 


“The question whether 
satellite or not, although at 
ring to me, I did not seriously considet 
until the spring of 1877. At that time 
several things had happened that brought 
this before me. 
Perhaps the principal of these 
discovery, in December 1876, of a 
spot on the ball of Saturn, 


me the means of determining the time of 


question prominently 
was the 
white 
which gave 
rotation of that planet, and taught me 
how untrustworthy may be the statements 
of the text books: this had made me ready 
to doubt the phrase one reads so often, 
‘Mars has no Moon. Again, the favour- 
able opposition of Mars in 1877 naturally 
attracted my attention. IT then set to work 
to see what had been done in searching 
for satellites of this planet 

“Beginning with the 
Sir William Herschel in 
of course, a great mass of observations of 
time of Her 


looked for 


observations of 


1783. 1 tound, 


the planet; but since the 


schel, who appears to have 


Mars, no serious search had 
been made, except: by one astronomer 

Professor D' Arrest, of Copenhagen [with 
refractor ; As D'Arrest 
was an accomplished astronomer and a 
skilful fact that he had 


found no such a favourable 


satellites of 


observer, the 
Moon on 
Mars in 


Occasion as the Opposition ol 


1862 was discouraging: but, remembering 


the power and excellence of our glass, 
there seemed to be a little hope left. “The 
southern declination of the planet in the 
opposition of 1877 was, however, against 
seemed to be in 


Mel 


us, and the chances 
favour of the powerful reflector at 
bourne. 

“The search was begun early in August, 
motion of the 


satellite 


as soon as the geocentric 
planet made the detection of a 
easy. At 
to faint objects at some 
Mars: but all 


stars, | began to examine the region close 


first mv attention was directed 


distance from 


these proving to be fixed 
to the planet, and within the glare of 
light that surrounded it This was done 
by keeping the planet just outside the 
field of view, and turning the eye-piec 
so as to) pass completely around — the 


While 
on the night of 


making this examination 
August Il, I 
faint object on the following side and a 
little north of the planet. but had barely 


planet. 
found a 


time to secure an observation of its posi 
River 
inter 


tion when fog from the Potomac 


stopped the work. Cloudy weather 


vened for several days 


The 


15: but a thunderstorm in the 


search was resumed on August 


early part 


of the night had put the atmosphere in 


a verv bad condition, and Mars was so 
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blazing and unsteady that nothing could 


vw seen of the object. which we now 
know was at that time so near the planet 
On 16 the ob 


again on the following 


as to be invisible \ugust 


ject. was) found 


side of the planet. and the observation 
of that night showed that it was moving 
with the planet 

"On 


watching for the outer 


while and 
satellite. the 
The 


17th and 18th put bevond 


August 17, walting 
inner 
one was. discovered observations 
made on. the 
doubt the character of these objects, and 
their discovery was publicly announced 
by Admiral [John] Rodgers {then 
intendent of the Naval Observatory! on 
the I&th For several 
moon was a puzzle 
different sides of the planet in the same 
first I 
moons, since 


at that time. 


super 


davs the inner 


It would appear on 
night, and at thought there were 
it seemed 


that 


two or three inne 
very improbable to me. 
a satellite should revolve around its pri 
than that 
settle 


watched this moon throughout the nights 


marv in less time in which the 


primary rotates. lo this point | 


of August 20 and 21, and saw that there 


The Naval Observatory’s 26-inch Clark refractor 


was, in fact, but one inner moon, which 


made its revolution around. the primary 


in less than one-third the time of the 
primary’s rotatlon, a Case unique im Our 
solar system.” 
Hall 
October 


observations by themselves gave 


Martian 
Washington 


observed — the satellites 


until Sist. and the 


sufhcient 


data for accurate determinations of the 


orbits. Henry Pritchett, at) Glasgow, 


made a “fine series of observa 
both these 
Clark 


Was 


Missouri, 


tions of faint moons” with a 


12!-inch refractor Phe outer 


seem at several observatories 


Hall 


WNC! 


satellite 


in europe, but stated that to his 


knowledge the and brighter one, 


difhcult 
proximity to the 


more to detect on account of its 
planet, had not been 
observed abroad 


editors of that dav were 


Newspapei 
quite impressed by the discovery. In a 
lead August 27, 1877. the 


Washineton Evening Star declared: 


editorial on 


to the scientist the discovery. is one of 


great interest and importance, more than 
compensating for the cost of the great 
which 


equatorial telescope brought the 





as Hall knew it. Erected in 


1873 and since remounted, it has been used for eight decades of systematic 


satellite observations. 
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two satellites within human vision.” 


Along with news stories about Sitting 
Sull and the Indian fighting in the west 


erm states, one local story reported that 
the great number of people drawn to the 
Naval Observatory 
had 


up a system of issuing passes for all visi 


since the discovery. of 


the moons made it necessary to. set 


tors. 


fall of 1877 


several 


In another editorial in the 
the Star 
graphs to correcting an erroneous report 
that the Martian 
by simply watching the reflection of the 


Lvening devoted para 


MOOS could Lye sec 


planet in an ordinary mirror 
Hall's findings agree closely with the 
revolves 


ol the 


modern data: Phe inner satellite 


some 5.800 miles from the center 


planet, so its average distance from Mars’ 
about 3,700 miles Its 


surface is) only 


period of revolution is 7 hours, 39 min 
utes, while the planet takes 24" 37™ 23 
to rotate once. Therefore, to an observer 
on Mars, this moon would appear to rise 
in the west and set in the east. 

Phe outer satellite has a period of 30 
minutes, at 14,000) miles 
Mars. It 
third as bright as the 
Hall, in his” letter, 


brightness of the 


hours, 18 some 
Is about one 


\saph 


and 


from the center of 


inner moon 
discusses size 


two newly discovered 
bodies. 

“At the Harvard College Observatory, 
besides the observations for position mad 


by Mr. L. Waldo, Pickering 
and his assistants, Messrs. Searle and Up 


Prolessor 


ton, made an elaborate series of photo 
metric measures of the brightness of these 
these meas 


From the results of 


Pickering infers that the 


MOOS 


ures) Professor 


diameter of the outer satellite is six miles, 


and the diameter of the inner satellite 


is sever miles. How newly correct these 


it is hard to say. Both moons 


glare of light that 


Values are 
are always inside. the 
surrounds the planet. and perhaps the 
best way of determining their apparent 
magnitudes is that proposed by Mr. Went- 
worth Erck, of England. viz. to Compare 
the satellite with a star which is at. the 
same distance trom. the planet, and then, 
when the planet has moved away, to 
the magnitude of the star 
the 
a photometric 
the 


Hence it seems probable 


cdletermine 


But) there remains uncertainty of 


passing from measure ol 


magnitude to diameter of the re 
flecting body. 
that a considerable degree of uncertainty 
will remain concerning the real size of 
these satellites.” 

He goes on to describe how the satel 
lites were seen remarkably bright in the 
26-inch, both “measured 
Mars in the field of 
of August 28th, the finest at Washington 
9.6-inch 


Protessor 


with ease with 


view,” on the night 
during (hat opposition. In the 
Naval 
kastman 


refractor, 
the moon on 
2Ist and again on the 28th: it 
was faint but distinctly seen. On October 
Ist, also with this instrument, H. M. Paul 
the satellite Mars 


Observatory 
observed outer 


\ugust 


could see oute) with 








in the field of view i magnification 
of 430.) Hall states. 


seen at several places in this country with 


using ; 
‘Both satellites were 
Clark telescopes of 12) inches aperture: 
satellite 


vlass bv Mh 


outer Was 


Clark 


and in’ England the 


seen with a 77-inch 
\\ kerck 

“Tt we adopt Argelander’s scale of mag 
visible in a 9.6 


nitudes, the smatlest: star 


retractor is 14.1. and in the 7-inch 


13.4 


of light around 


inch 
therefore for the 
Mars. T think that 
assume that the 


olass \llowing 


elare 


at Opposition we Thay 


outer satellite at its cloneation was) of 


the 12th magnitude The inner satellite 


must be essentially brighter than the 


outer one, since To owas able to observe 


it when it was less than &” distance from 


the limb of the planet: while T could not 


observe the outer satellite at a distance 


‘OF less than 25” \ssuming the outer 





«x. Deimos 


; © «—« Phobos 








The satellites of Mars are seen in 
these photographs of September 16-17, 
1909, taken by S. Kostinsky with Poul- 
kovo Observatory’s 13-inch refractor. 
From top to bottom, the exposures 
were made at 10:23, 10:37, 10:51 p-m., 
and 1:56, 2:09, 2:23 a.m., Poulkovo 
time. In the first group of three, 
Phobos is near eastern elongation, 
which it reached at 10:34; then it 
quickly passed to western elongation 
at 2:23, where it is seen in the second 
group. Meanwhile, Deimos, approach- 
ing Mars from the west, became lost 
by midnight in the very much over- 
exposed image of the planet. The 
exposure times necessary to show the 
faint satellites averaged 12 minutes. 
In 1896, with the same instrument, 
Kostinsky had secured the first suc- 
cessful photographs of these difficult 
objects. Reproduced from the “Bul- 
letin” of the Poulkovo Observatory. 


satellite to have a diameter of six miles 
the angle 
September 26, the date of Mi 
observation, was 07.032: and on the 
ot Mir 
07.031." 
Finally, concerning the 


Mars, the 


this diameter on 
Erck’s last 


date 


subtended by 


Paul’s observation this angle was 


names of these 


companions of mythological 


and 


Fear, seemed quite suitable to the satel 


attendants of the god of war, Pani 


lite’s discoverer, who concludes, “Of the 


various names that have been proposed 


those sug 
Madan, of 
satellite 


satellites [T like best 
Homer by Mi 


outer 


for these 


gested from 


Eton, viz. Deimos for the 


and Phobos for the inner one 





Amateur Astronomers 


MID-STATES CONVENTION 
\stron 
annual 


The Central Missourt Amateur 
hosts to the seventh 
Mid-States Region of 
the Astronomical League, June 15-17, at 
Mo. Fightvy members and visitors 
Arkansas, 
Oklahoma. 
Rainy gathering 
in’ Morrison Col 
lege, on opening day, but a break in the 


omers were 


convention of the 


Favette, 
represented clubs in Kansas, 


Illinois, Missouri, and 
vreeted the 


Central 


weather 
Observatory, 


clouds by evening allowed good viewing 
through several telescopes, including the 
Clark 


The next dav, a program of scientify 
g 


observatory’s 12!-inch refractor. 
papers was presented under the supervi 


sion of the St. Louis Astronomical So 


ciety, and a discussion was held on how 
to encourage Junior amateurs and further 
their interest in astronomy 

The main address was given at the con 
vention banquet Saturday evening, June 
loth. by Dr. Keith MoMath 
Hulbert = Observatory, University of 
Michigan, on “The Artificial Satellite, 
the Sun and the Geophysical Year.” 
About 1:15 three 
reflectors and five Mars 


Pierce, of 


am. Sunday, we used 
refractors to view 
through a hazy sky 
Officers elected) for the 
were Miss Helen) Edwards, Kansas City, 
Mo., chairman: C. P. Kulp, Little Rock, 
\rk.. vice-chairman: Miss Jo Williamson, 
Favette, Mo., and 
Stuart O'Byrne, St. 


representative. 


comme Vear 


secretary-treasurer; 


Louis, Mo., national 


JO WILLIAMSON 
344 Howard Payne 
Central College, Faveite, Mo. 


LIMA, OHIO 


Founded last year, the 
Club was reorganized 


Lima Astron 
omy at its June 
as president: 
Gene 


meeting with the write1 
Ralph EF. Krouskop, 
Swallows, recording secretary; and Mrs 
Virginia Kampf, corresponding secretary 

We meet on the’ third Thursday of the 
intervening 

This summer we have had 


treasurer, 


month with gatherings on 
special notice. 
public star parties at the city park, where 
the turnouts have been beyond expecta 
tion. On cloudy nights we showed films 
instead. 

Further 
which is open to all interested parties, 
be had from the writer. 


DAVID J. WOLF 
1021 W. Market St., Lima, Ohio 


information about our group, 


Tay 


THIS MONTH'S MEETINGS 
Chicago, HL: 


Society, & p-m., 
It, John 
Program.” 
Long Beach, Calit.: 
scope Club, 7:30 
Cave, Sr.. 265 Roswell Ave 
Pom Cave, Jr. “Mars—What Else?” 
Omaha, Nebr.: Great Astro 
Society, 2:45 p.m Joslvn Art 
Sept. 16, 
Tracking Problems 
National Capital 
Commerce De 
auditorium, Sept. 8, Com 
Charles Snay, U. S. Navy, 
“Operation Deeptreeze—IGY in the Ant 


Chicago Astronomical 
Adler Planetarium. Sept 
Sternig, “The Earth Satellite 
Lele 
home of ‘Tom 
Sept 4, 


kxcelsion 


pP In., 


Plains 
nomical 
Museum. general convention 
“Satellite 

Washington, D. C.: 
\stronomers, 8:15 p.m 
partnent 


mander 


arctic.” 

Whittier, Calif.: Whittier 
\ssociation, 7:30 p.m., Bailey 
School building. Se pt. 4, Charles Hagai 
Griffith Observatory, “Radio 


Amateur As 


tronomers 


\stronomy.” 


AUGUSTA, ARK. 


24th the 
celebrated its 


On May \stronomy 
Club 
with a program we called 
It attracted 


we consider a 


\ugusta 
second anniversary 
“Astro-Rama.’ 
50 interested which 


rather 


persons, 
good attendance 
since our population is only about 2.500 


We had high 


school, prepared by various members on 


exhibits in’ the local 
many astronomical subjects, and later we 
the auditorium. An 
observing had 
but cloudy weather hindered our plans 


gave a program in 


session been publicized 


Instead we held a demonstration of the 
Spitz, Jr. planetarium. 

JOHN HARALSON 

Box 296, Augusta, Ark 


MUSEUM PLANETARIUM 
WORKERS MEET 

The planetarium section of the Ameri 
can Association of Museums held its sixth 
annual meeting in Cincinnati, Ohio, on 
May 30th. Representatives were present 
from about 35 planetariums and from 
various fields of museum work connected 
with astronomical exhibitions and pro 
grams. 


Raymond]. 


stated 


Stein, chairman of the 
section, that 
of 46 museum planetariums in the United 


their lecture 


reports from = 25 


States showed exhibit and 


programs included such modern de- 
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Ve lopmne nts as 
satellites, and 
Mrs 


ol education 
Minn 


\ianine 


ipolis 

1957 
Next vear’s 

Nebr 


l incoln 


solar 
rocket 

Begin 
Science 


Wals 


mectine 


powell 


r¢ search 


Museum 
elect dl 


will be 


FREEHOLD, N. J. 


Le neavers in 
New 


wnateul 


Je rev are 


SOCICTS 


bree hol« | 
brite 


eithes 


rest 


artificial on 


Haarstick, 


chairman 


and the 


din forming an 


ard 
curator 
Minne 
for 


held 


central bers 


mectinges, are 
Llfenbein, R.F.D 
Freehold, N. J., 


eimners 


Shades 


Pane 
taken the 


by corresponding lo ow 


we loome 


tele SCOPE Sor not 


half-hour 


Valley 
Alabama, 


from 


invited 


phone 


TELEVISION SERIES BY 
BIRMINGHAM 


1 hie 


of Birmingham 


ambitious project of presenting 


television 


1, Randolph Rd... 


whethes 


AMATEURS 


to contact Leon 


FR S8-1620. Be 


they own 


this summer 


ham 


vond,” 


on channel LO 
Mumford, Ala. 
titled, 
moderator 


and 
I he 


SCTICS IS 


and its 


Graves, the society president 


the program iy the sky 


The 


in’ Birmine 


Space Be 
is. Pearce 
\ fe 


map of 


ature 
the 


week, with which members present varied 


Club, 


mem 


\stronomy 
whose 


to 70, has undea 


prog rans 


topics of 
on 


SCTICS 


been 


astronomical intere 
\labamia’s 


began in 


educational 1 


June and w 


to extend until September 


Phe club, 


active in other 


as building ity own telescope, 


organized two vears 


st Lelecast 
the 
as scheduled 


retwork, 


ago, has 


group projects such 


taking field 





State 
\LABAMA 
ARIZONA 


ARKANSAS 


CALIFORNIA 


OLORADO 


IST. COI 
FLORIDA 


GEORGIA 


HAWAITI 
IDAHO 
ILTINOIS 


HERE 


Sky and 


eceive 


City 


ckton 
Whittier 
Whittier 


I 
t*7 A. A.C 
| 


t*Atl 


AND THERE 


a privilege of membershiy 


Organization 
*Shades Valley A.¢ 


*Phoenix Obs. Ass’r 
7 . 


A.A 
*Augusta A.( 
*Arkansas A.A.( 
Bakersfield A.A 
*Kern A.S 
central Va 


“Centt il Conn 
fam of New Has 
+Fairfield Co AS. 


* Boothe 


t*Nat’l 


B. Stargazers 
River A.S 


W \.( 
ith’n ¢ 
‘Gulfstream AA 
*A. A.C. of Orlande 
+Pensacola A.A.C 
*St. P’burg A.A.C 
anta A.C 
*Macon A.A.C 
Hawaii A.S 
Idaho A.A 


hicago A.S 


AS 


Ast'mer 


Time 
nts Tux 


4th Mor 


i: Wed 


Sun 
2nd 1 Wed 
4th Fr 
tar i 
We 
0, Ist Tue 
0, 4th Sat 
rd Fri 
0, 4th Tue 
0, Ist Sat 
00, Alt. Mor 
00, 2nd Wed 


30, Ist, 3rd Mor 
' M 


, 3rd Mo 


3 00, 4th Wed 


30, 2nd Thu 

0, W ed 
30, 4th Tue 
0, 3rd Fri 
Ale rt 


WITH AMATEURS 


+Member 


organizations 


Meeting Place 
Homewood Pub. Libr 
Phoenix Coll., home 
Steward Obs 
Private homes 
Various 

Up Bldg 
oe din 


ost 
places 


I sno ® omes 
( “oll of Ma arin 
Private homes 
Griffith Obs 
Chabot Obs 
Private homes 
Community Center 
Univ. of Redlands 
Calif. Jr. Mus 
Private homes 
04 Electric Bldg 
3121 Hawthorn St 
Randall Jr. Museum 
State Coll, ae Wing 
Stockton Coll., 3 
Bailey Sct 

Private homes 
Sommers- Bausch Obs 
Chamberlin Obs 

421 2nd Ave 

Private me 
Van Vleck Obs 
Sterl ing Tower 
St: amiord Museum 
Boothe Mem. Park 
Comm. Dept. Audit 
105 N. Halifax Ave 
City Ha 
Private } 
Private } 
Junior Museum 
University of Miami 
E yh water H.S 
Private homes 
City Museum 


omes 
omes 


Audit 
Agnes Scott College 
Rt River eD 


McKinl 

475J St 

Adler Planetariun 
ox Obs 


ey H.S., 


Ridge Obs 


of the Astronomical League 


Communicate With 

Mr Irven M. Cox, X Dexter 
\. H. Hoff, 1102 W. Thomas 
Mrs. Kathryn Burch, 216 Busch 
1. W. Haralson, Box 29¢ 
C. P. Kulp, ’ Donaghey Bldg 
. WO Ss 
Rr hholz, 2009 Charlest 
Elizabeth Dean, 3534 N. Callis« 
Rita Treleven, Box 102, Fairfax 

R. Cave, Ir., 265 Roswell Av 
Miss H. Pearce, 1000 N. Seward, 
F. O. Groch, 2315 E — St. : 
John T Jensen, Rt. Sox 17 
\. Bade ‘te M 
Miss = bey 
Mr N. Smith, 
Capt r Ad 607 Mir amonte 
W. T Skilling, 3140 Sixth Ave 
\l Nelson, 3121 Hawthorn St 
H. A. Wallace, 2925-A Jackson 
cy 2 W. Iowa, 
25 FE 
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State 
MONTANA 
NEBRASKA 
NEVADA 
NEW 


NEW JERSEY 


NEW MEXICO 


NEW YORK 


N. CAROLINA 


NORTH 
OHIO 


OKLAHOMA 
OREGON 


PENNSYLVANIA 


RHODE ISLAND 
rENNESSEE 


UTAH 
VIRGINIA 


WASHINGTON 


WEST 


WISCONSIN 


HAMPSHIRI 


DAKOTA 


VIRGINIA 
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Helena 
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Caldwell 
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00, Ist, 3rd Mon 
30, Wed 
00, Wed 
00, Ist Wed 
00, Ist Fri 
30, 3rd Mon 
:00, 4th Thu 
00, Fri 
00, 4th Sat 
30, 4th Tue 
00, Sat 
0, Alt. Wed 
00, Last Mon 
00, Fri 
30, Last Fri 
00, 2nd, 4th Mon 


00, Last Fri 
00, Various days 
00, 3rd Fri 
00, Fri 
on, Wed 
8 00, 2 nd Sat 
8 » 2nd Fri. 


30, 2nd 


Irre gul: il 
30, 3rd Sat 
, 3rd Tue 

0, Fri 
30, Ist Fri 
30, Ist Sat 
30, Ist Tue 
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3 s Ist Mon 


| F ri 
2nd Fri 
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:00, Ist, 3rd Fri 
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00, 3rd Fri. 
30, 2nd Sat 
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ae rd S 
7:30, 4th Mon 
30, Ist Tue 
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00, 4th Mon 
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oop 588 Pri 
3:00, 2nd Tue. 
7:30, 2nd Thu 


8:00, 2nd Thu 


Monthly 
8:00, 2nd Thu 
8:00, Ist Tue 
, ord Fri. 

3:00, 2nd Wed 

00, Last Fri 

00, Ist Mon 
3:00, 2nd Mon 

30, 2nd Fri 

10, Ist, 3rd Thu 
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7:30, 2nd, 4th 
00, 2nd Wed 
7:45, 3rd Fri 
2nd Tue 
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Private homes 
Private s 
Univ. of Nevada 
Public Library 
( rs Mun 
YMC: 
Regional 
Obs., Hi S. grounds 
Private homes 
Cham. of Comm 
Ik Me ( 


LB’ kl lyn 1 Public L ibr ary r A. C 


Mus. of Science 


Corning GI ass Center 


Private homes 
69 Staples, F’da 
\mer Mus Nat. 
Re ster _ oe 
Union Coll., } 
U., 206 Stecie 
Obs 
vate homes 
Proctor Inst 
Private homes 


Morehead Plan 
Myers Pk. H.S 


Woman's Coll., U.N.¢ 


Private homes 
City Hall 
YMCA 
Cincinnati Obs 
Obs., Zion Rd., 


Battelle Mem 
McMillin Obs 
Nat. Hist 
Holly Hal 
Cisler Terrace 
YMCA 

Univ 
Private homes 
Homestead Pk 
Private homes 
Central Public Lib 
Private homes 


Inst 


Private homes 
State Museum 


Cherry City Fire House 


Franklin Institute 
Franklin Institute 
Buhl Planetarium 
Public Library 
Private homes 


Seagrave Mem. Obs 


Jones Observatory 
Memphis Museum 
Dyer Observatory 
Private 
Phys. 
U. of Tex., 
Private homes 


homes 


Various auditoriums 
Children’s Museum 
Museum 


Nat. Hist 
Laredo Jr. Coll. 
5228 Fifth St. 

City 


Vesper Heights Obs 


Museum of Arts 
601 FE. Franklin St 
Bank of Virginia 
Fagle'’n Hall, 
Private homes 
Coll. of Puget Sd 
Cascade Creamery 
State Coll., Sci 
Brooks 
YMCA Bldg 
Washburn Obs 


Finney Branch Lib 


Mead Public Lib 


September, 


Hist 


Bldg Gz 


M. Hts 
Warner & Swasey Obs Mrs 


Museum 
| 


of Toledo Obs 


Pav'n 


Rm., H.-S.U 


Physics Bldg 


and County Bldg 


1417 FE 


Hall 


iture Cent 


With 


Communicate 


T. J. Mentrur 


Vernon Ft 
R gg ie 
Id C 


rs. “Helen Ww nite, 
\ | 


H. Haas, 3 
R. R Soice, | 
J. W. Sulliy . 
Pub. Lib., Gr: 
Semerau, 135 Zimmern 
R. Redmond, 3 FE. 3 
Emmanuel Weil, 38 E 
ji. Tosto, 369 St , ——? 
G.V Plachy, 201 Ww 79th Mo 
Margaret Frisch, 38 Harris St ( 
Johnson, 102 Sti ate St 
\. E. Kraw 
Dr. Robert Piciocher, 
John Watkins, I 
S. Wolezanski, 506 William St 
\. R. Luechinger, 2009 Seaford Ave., 1571 
Ir., Morehead Planetariun 
Kelly, 1014 Kennilworth Ave 
: Shaftesbury, 315 Tate St 
ineth Shepherd, 903 W. End Blv« 
I,. G. Peck, 2101 Ist Ave. Nort! 


Mrs. R. J. Couts, 878 Kennebec Ave 
lames T. Mettey, 2914 Minot Ave. (9) 
Isolina C artlidge, 5556 Raceview Ave. (11 
Helen Strohm, Wiens & Swasey Obs 
William J. Stahl, a par Memorial Institute 
Mr Jar Ga . 4 N 2 ) 
Sutter, 5038 Fea 
> Diedrich, 653 Weller 
E. Cisler, Cisler Terrace 
perrider, 326 N. 11th St 
lenburn, 4124 Commonwealth As 
Prather, 1363 Drexel, NW, 4494-2 
Hartenstein, 907 Brentwood 
Wells, 524 S. 78th FE. Ave 
Mrs. Marge Krutsinger, 6525 NE 
Mrs. Marge Krutsinger, 6525 NE 
Mrs. R. T. LuCaric, Brownsdale Plas 
I:dward J. Naylor, 320 Wilhelm Re 
Cliff Raible, 200 Rebecca Sq. (9) 
dwin F Bailey, LO 4-3600 
lohn W. Streeter, LO 4-3600 
Mary Burcik, 315 Moore Ave. (1 
W. E. Schultz, Public Library 
Wm. E. Stocks, 215 Carson St 
Seagrave Mem. Obs., Box 157 
\. H. Jones, 411 W. 21st St., 1646 
Ned Lawrence, 3081 Chisca Ave 
Miss C. Kidd, Dyer one, Vanderbilt | 
Robert O. Riggs, B 


N2 
21 


RPT 


Pike 
Ri 


(16) 
(16) 


Baden 


Davis St 
Davis St 


T. D. Roberts, Hardin Simmons Univ 
Forty Acres A.C., Box 7994, Univ. Sta 
Charles W. Isbell, Srownfield 2074 
Kk. M. Brewer, 5218 orningside, | 
Tames M. McMillen, 604 Tierney R« 
W. W. Myers, 7424 Tipps St. (23) 
Sidney Freidin, Box 1148 
F. T. Newton, 5213 Fifth St., 
James W. 
M. T. Brackbill, Eastern Mennonite College 
\. Hustead, U.S. Weather Bureau, LO 3-4368 
B. S. Ragland, 601 FE. Franklin St. (19) 
Robert Ayers, 828 Stewart Ave. SE, 4-9398 
42 Norman Dalke, 
Sue Stockton, S 
Mrs. Roy Atkinson, 
Edward J. Newman, 
David Meisel, 


R. Schramm, 


N 
1 


2-4807 


Geertsen, 4461 S. 9th East St 


3640 Densmore Ave 
2129 Grand Blvd 

2816 N. Union Ave 
324 W. Yakima Ave 
800 8tl St 


Spe () Ovle 
318 P ubl ic Service 
W ashburn Obs 


2 St. (1 


K. E. Patterson, 
Dr. C. M. Huffer, 
I. A. Halbach, 2971 


Edward Parnitzke, :. , Route 2 
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BREAK-THROUGH IN OPTICAL 


years the twenty-first century 
Many 


will surely be around to celebrate the end of 
and welcome the be- 


In only 44 
will be upon us. who read these lines 
the second millenium 
ginning of the third. 

By that time, of course, there will be many 
new kinds of telescopes, for it seems unlikely 
that this prime tool of science will ever again 
go two hundred years without change, as it 
did from the eighteenth to the twentieth 
centuries. 

Ve should imagine that many _ optical 
systems of the future will be of the 
catadioptric, or mixed lens-and-mirror type, 
like the one pictured above, which is Ques- 
The that a and 
mirror together could produce a whole new 


new 


tar’s. great discovery lens 
class of superior instruments, including the 
Schmidt major break- 


through in optical science of our century. 


camera, was the 


500 SKY 


Questar has employed the new principles 
to produce a Cassegrain system of extreme 
shortness. See for yourself how compact it is. 
Yet at 160 diameters this arrangement per- 
forms like a telescope 7 feet long! 

have kept the little 
a secret of ultimate 


Notice how small we 
secondary 


sharpness in Cassegrain design. Observe, too, 


spot mirror 


that it has no diffraction-causing metal sup- 
ports, being carried by the lens that seals off 
the tube against and 
insect attack. 


drafts, dirt, corrosion 


Only 6 inches behind the 89-mm. aperture 
lens is the primary mirror of 97-mm. diam- 
eter. This is the jewel of exquisite surface, the 
part that for 3 years defied manufacture. For 
its {/2 focal ratio is so brutally short that its 
surface must be accurate to no less than 1/64 
wave length in order to work at all. This is 
16 times finer than the !4-wave mirrors that 
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SCIENCE 


suffice for conventional £/8 reflectors used by 
many veteran observers. 

mastered the making of these 
elements to the new order of hyper-precision 
required, Questar offers the same optics in 
two styles of mountings the elegant De 
Luxe Questar with ingenious built-in acces- 
sories, which is the most patented telescope 
of record, and the 31-ounce Field Model. 


astronomer at his small-aper- 


Having 


The happy 
tured refractor appears in our copy of John 
Hevel’s (Hevelius’) Selenographia, pub- 
lished in 1647, just 38 years after Galileo 
developed the first practical telescope. The 
picturesque old boy above serves to remind 
us that refractors do not look much different 
after 309 years, and that the earliest observ- 
ers were able men who well understood the 
value of massive, shakeproof mountings for 
their long spyglasses. 





QUESTAR PRESENTS A FINE PORTABLE PRECISION TRIPOD 


We have been up to our necks in tripods 
around here these past months, searching for 
one we could honestly recommend to those 
who use their Questars in the field. Our 
office has been full of them good, fair and 
just plain wobbly. You'll have to forgive us 
if we are cranky and crotchety on this touchy 
subject of shaky tripods, for we’ve seldom 
seen one that couldn’t use some sturdy brac- 
ing. We were looking, too, for one that was 
lightweight, had both spikes and rubber tips 
and would fold to some 3 feet. so you could 
tuck it easily into your car. 

Our beautiful instrument 
pictured here, for which we have become 
distributors. It is made in Bavaria by Linhof 


choice is the 


De Lune 


chrome center post 


Ouestar on S50-mm. dia 


Nole 


and clamp at casting top 


eveared 
working 


l ppe ry legs 


faree, eas 


handle 


are covered with tough ribbed Cellon. kntire 


finished in warm e@ray 


fripod beautifu 


color, with chrome and leather trom 


Head 


standard 


Showing underside of 414% 57x Pan 
Vote slots for U.S 


14 0 thriuombscreu 


platform two 
base plate holds 


Note sprit 


funxilia 


Questar offset for electric plug-in 


evels at leg hinge and head center 


of Munich, whose ‘Super-Technica” cameras 
have long been famous everywhere. Called 
the Professional De Luxe, this impressive 
stand looks weightier than its 1712 
pounds. Built of aluminum alloys to 
11 x 14 plate cameras and heavy motion 
picture cameras, perhaps its most excellent 
and rewarding feature is the geared elevating 
center post whose smooth light action will 
raise your ‘scope exactly to your eye at a 
touch of the good-sized crank. This relieves 
you of constant leg adjustments to put an 
eyepiece at the precise height you wish it for 
every change of view. 


actual 
carry 


You'll like the big captive rubber tips that 
screw down to render harmless the sharp steel 
spikes that otherwise would rip your floors 
at home, or car interior while traveling. This 
is a feature of real importance because people 
can get hurt by a tripod carried with bare 
spikes exposed. 

Each 34-inch leg extends to 60 inches, but 
fortunately you won’t need to run them out 
that far for telescopic use. Beyond a foot or 
so extension, small tremors rapidly increase. 
(So now we’ve warned you, but then we’re 
mighty fussy on this subject of vibration.) 


The Linhof Professional De Luxe Pan 
Head matches the tripod and is of equal 


quality and workmanship. It moves with 


Professional De with 
post, VEY 


of 48". Collapses to 37 /,"”", 


Linhof 


veared center 


Luxe Tripod 
rietd at this height 
a0 


ertends to § 


Leather-covered platform, Py, dia fitacl 
ment screw operates by knob on post hottom 


{nodized aluminum alloy legs, 30-mm. dia 


have convertible captive tips. Big rubber tips 


hack to bare steel sptkes Weight on 


Price 


soreu 


17\% lbs $169.50 
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and smoothness and has index marks 
and clamps in and azimuth. The 
leather-covered platform has slots for posi- 
tioning the standard thread attaching thumb- 
screw. It will orient the Field Model Ques- 
tar, or tilt the De Luxe Questar into polar 
equatorial position. We will have an 
inexpensive auxiliary base plate to attach the 
latter to both post and Pan Head. 


ease 
altitude 


soon 


We hope this splendid tripod will please 
not only Questar owners, but many 
who appreciate owning and using fine things. 
Available for immediate delivery. Shipment 
by express, f.o.b. New York, but not c.o.d., 
please. Tripod with geared 
$169.50, Pan Head, $38.50. 


others 


center post, 


Precision Pan Head with Questar Field Mode 


and penta-prism camera boe Turni F 


ocks pane) 


handle locks tilt, knob 


Weigelt 3 


in azimulli 


Precision Pan Head, holding Questar in polar 
equatorial position, with indexed for any 
latitude. Pan Head base is tapped to star dard 
I 1 20 screw size, to fita camera tripods, and 


is priced at S380 


De Luxe 
booklet on 


accessories, SOIDS, 


Model 


handmade 


Questar wilh a 
Field 


both in 


request without 


S495; Enelish 
Questar 4X Eyepiece, $25; 
Questar Wide-Field Evfle Eyepiece, $25; Eve 
Adlaple r Tube 
a 


Questar Sun Filter, $25 


¢ ye prece S$), 
leather 


CaSES 


prece (only one required ), SO 
Shipped prepaid in 
Ml i 
Please 


cameras and adapters 


continental United States consult us 


on suitable 


QUESTAR CORPORATION 


New Hope, Pennsylvania 
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HIS of the 
surface of the planet Mars has been 
D. P Sierra 
from made 


large. up-to date map 


compiled — by Avigliano, 
Madre, Calit., 
during the favorable 


Association of Lunar and 


observations 
1954 opposition by 
members of the 
Planetary Observers. It shows only those 
markings recorded independently by two 


or more observers 
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\s in other Mars charts, north is at the 
bottom, and east to the left, matching the 
orientation in a telescope. The names of 
for the most part, those 
M. An- 


recently 


the markings are, 
Percival Lowell and E. 
toniadi. Additional 
detected details 
S. Ebisawa, I 


used by 
names for 
by 
Mi 


have been assigned 


R. Cave, Jr., and by 
Avighliano 

The following abbreviations have been 
used: D, Depressio (depression); F, Fons 
(spring); FR, Fretum (strait); IN, Insula 
M, Mare 


(harbor); 


(island); L, Lacus (lake); (sea); 
P PO, 


PR, Promontorium (cape); R, Regio (re 


Palus (swamp); Portus 


gion); S, Sinus (gulf). Conventionally, 
the terms suggesting water are used for 
dark Martian markings, and those appli 


cable to land for the bright reddish areas. 
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ALPO MA 


the 


green 


stable lands and seas of 


Unlike 
Earth, the 
perceptibly 


areas ol Mars change 


and sometimes — strikingly 
from one opposition to the next, spread 
or shrinking, and darkening or fad 
ing. As a result, the Martian surface can 
never be mapped once and for all, and 


this 


ing 


it is of much interest to) Compare 


1954 representation with earlier ones of 
the Martian surface. 
Mars have 


been reproduced in Sky and Telescope. 


Pwo Antoniadi maps of 


On page 443 last month is one from his 


own observations of 1909 to 1937, and 
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MARS 


pages 268-9 of the June, 1954, issue con 
tain a 1914 chart, based on observations 
British 


forme 


by members of the \stronomical 


The 


crowded with detail, summarizing as it 


\ssociation. is much more 


2 


does three decades of work with a 33 
inch telescope. 

In comparing the maps, the reader 
should make allowance for the ditherent 
modes of representation used by the two 
the 


contrast needed to depict subtle shadings. 


map makers, and for exaggerated 


Any chart of Mars is necessarily a com 
pilation from many sketches on photo 


graphs, each showing only a small sam 
pling of the elusive detail. 
together 


In piecing 
the 
cartographer often has much dithculty in 


these fragmentary views, 


identifying isolated markings or canals. 
the 
Inconsistencies in 


Even best of Martian maps show 


some identification. 


Thus the name Issedon (near longitude 
80°, latitude 40° north) is not applied 
by Mr. Avigliano to the same feature as 
in the 1909-1937 map. 

Erroneous positions can occur, if mark 
ings are inserted by estimation in a Mars 
map from a drawing. Careful measure 
ments are desirable for their areographic 
longitudes and latitudes. 


of Schiaparelli, 


The older maps 
and 
TFrumpler are noteworthy for the pains 


Jarry-Desloges, 


taken to secure accurate placement. But 
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even if the cartographer is careful, the 
drawings from which he works may have 
their distortions. A particularly trouble 
Mars is the Arcadia \ma 


zonis region at the lower right part of the 


some part of 


1954 map. Here the markings are mostly 


dim and vague, with few well-defined 


reference points, and so. disagreement 


there is not too surprising 
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THE EXPLORATION 


or MARS » 


Share the thrills and 
adventures of man’s 


FIRST TRIP TO MARS! 


by WILLY LEY and 
WERNHER VON BRAUN 


with 16 paintings in color 

and 5 in black and white 
by CHESLEY BONESTELL 
Now, this brilliant team of space 
experts takes you to earth’s neigh- 
bor planet, destined for headlines 
unusually 


this month when an 


favorable opposition brings Mars 
35,200,000 miles 


a mere away. 


You'll 


preparations for a 2-year-and-239- 


share in the fascinating 
day trip — getting the ships to the 
space station, selecting and train- 
ing the crew, charting the course 
—and you'll experience the nerve- 
wracking tensions of months in 
space and the unforgettable excite- 
ment of a landing on Mars! 


GLOWING PICTURES! 
In addition to the vivid description of the 
journey, this unique book contains a Mars 


bibliography, tables, diagrams, maps, and 


best of all the spectacular Bonestel 


Paintings portraying his conceptions of the 


voyage and the awesome Martian landscape 
A big 8'.” x 1034” book 
The first half of The Exploration of Mars 
devoted to an excellent, CONCISE history 
« planet Indeed, it is the best one 
English language, to my knowledge 
The second half of the book . . 1 
a brilliant, comprehensive picture of a first 
KENNETH HEUER, 
N. Y. Herald Tribun 


trip to Mars 


A tascinating, informative, 


Christian Science 


ind timely 
volume.’ Monitor 
Their latest naginary adventure 1s spelle 1 
out to the finest possible detail on the basi 
of modern space technology.” 

JOHN PFEIFFER, N. Y, Time 
ONLY $4.95. EXAMINE THIS BOOK FOR 
10 DAYS. IF NOT DELICHTED, RETURN 
FOR FULL REFUND. 


AND DON’T MISS THI OTHER 
BOOKS listed in the coupon by LEY 
BONESTELL, and other writers. Same 


4 10-day examination and refund privilege 


THE VIKING PRESS 
625 Madison Ave., New York 


eck I will p 





tage 1 lelivery Re 
anteed if | return book or book 
i ] lays rHt EXPLORATION O} 
MARS $4.9 THE CONQUEST OF SPACI 
$4.9 ACROSS THI SPACE FRONTIER 
S4 CONOUEST OF THE MOON $4 
( enclose ‘ pay postag Same 


NAMI 
ADDRESS 


STATI 
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AMATEUR ASTRONOMER’S 
HANDBOOK 


J. B. Sidgwick. 
New York, 1955 


Phe Macmillan Company, 
ISO page s. $12.50 


OBSERVATIONAL ASTRONOMY 
FOR AMATEURS 


J. B. Sidgwick. 
New York, 1955 


Phe Macmillan Company, 
yO8 pages S1O.00 
HESE TWO BOOKS fill what) has 
recently been an annoying gap on the 
book shelf of the amateur astronomer. 
Phough not intended as textbooks, both 
have a thoroughness and orderliness. olf 
presentation which give them the flavor 
of well-prepared textbooks. Thev are 
written primarily for the serious-minded 
amateur who has passed some of the first 
milestones of his avocation, such as_ his 
first’ homemade reflector, and a year or 


so of “sightseeing” among the planets, 


better known nebulae, double stars and 
seeking new 


Mr. Sidgwick’s 


clusters, and who is now 
worlds to conquer. Here 
books meet a specify need 
Observational Astronomy for Amateurs 
outlines an imposing list of projects, o1 
areas of astronomical endeavor, in which 
the amateur with modest equipment can 
astronomy and 


engage with profit. to 


satisfaction to himself. The author does 
not stop at suggestions of what to do but 


! sometimes very detailed 


adds specific ane 
instructions on how to make and, in some 
cases, to reduce the observations. 

When the amateur, stimulated by the 
foregoing book, chooses a project or area 
for some serious work in astronomy, he 
is quite likely to discover the inadequacy 
of his present telescope ol perhaps its 
ACCESSOTIES He mav then turn to Mr. 
Sidgwick’s companion volume, Amateuw 
{[stronomer’s Handbook, where he will 
find a wealth of material on how to de 
maintain the 


sign, build, adjust, and 


instruments he will need. This reviewer 
was quite impressed with the breadth of 
coverage of optical topics in the first 10 
seCctIOnsS \ few specific Criticisms, some 
adverse, some complimentary, follow. 

On pages 28-29, referring to light grasp 
or the limiting magnitude of a telescope, 
the author says that the objects most 
suitable for determining light: grasp fon 
any telescope are the stars of the north 
polar sequence and the comparison stars 
of variable stars. I should like to point 
out that in this country photoelectric 
observers are coming to rely heavily on 
the Johnson-Morgan standard stars, which 
are widely spaced around the sky; their 
magnitudes and colors have been carefully 
determined photoc lectrieally. 

On pages 56-58, there is a very worth 
while discussion on the subject of upper 
limit of useful magnification, culminat 
table for this 


ing with a convenient 


quantity computed from several different 


CITY 


SKY 


ZONE 


np Trvescorr, September, 1956 


formulas. Some good suggestions are 
given on pages 116-117 on the care which 
will extend the life of a metallic film on 
a mirror. On pages 198-199, the author 
has a good collection of methods for pre 
venting and reducing the formation. of 
dew on optical surfaces. On pages 198 
202, the discussion of dewing up on the 
one hand and “tube currents” on the 
other, the most) obvious remedies for 
other, 


hould be valuable to amateur and pro 


which appear to Oppose each 


fessional alike. A very useful table on 
the characteristics of some of the better 
known photographic emulsions is given 
on page 360. But the homemade backing 


for a photographic plate described on 


page 362 sounds very messy, and we sin 
cerely hope that no astronomer, amateur 
or professional, ever finds it necessary to 
carry out this operation. 


One gets the impression from both 


books that the reader had better be not 
only enthusiastic and longing for new 


VACATION SEASON 
IS ENDING 


Stormy weather ahead? How about 
another astronomy book one you 
haven’t got) to read on those storm) 
nights? Have you those listed below? 
If the answer is no, why wait any 
longer? We'll be waiting for your 
order. 
HARVARD BOOKS ON ASTRONOMY 

BETWEEN THE PLANETS, 

} kletcher G. Watsoi 
OUR SUN, by Donald H. Menze 
FLYING SAUCERS, 

by Donald H. Menze 
EARTH, MOON, AND PLANETS, 

by Fred L. Whipple 
STARS IN THE MAKING, 


Cectla 


e-Gaposcnku 


GALAXIES, by Harlow Shapl $ 
PHE STORY OF VARIABLE STARS, 
} Camphe md Jacchi $ 
INTRODUCTION TO ASTRONOMY, 
hy Pay . 


Cecilia | e-Gaposchku 


PICTORIAL ASTRONOMY, 
by ter and Cleminshaz 
FIELD 


Ok 


BOOK OF THE SKIES, 
ta the Mayalls 

ASTRONOMY AND THE BIBLE, 
H Raiph Wright) Omimeographed 
ASTRONOMY 

KEPLER, 
loth, $1.9 


{ HISTORY OF 
FROM THALES TO 
rHE NATURE OF LIGHT AND 
COLOUR IN THE OPEN AIR 
b VW. Minnaert $3.95 cloth, $1.9 
PHE PRINCIPLES OF 
PHYSICAL OPTICS, 


clot 


DISCOVER THE STARS, 


a New Service 


nly 

stars on blue ick 

and instructions 
rth indicated; locatior 

nt dates The best 

seer Directions for 
Excellent f 
m 7 to 90! Hurry, 

i big seller! 


the 


post card witl 
bri ut “ur cre 


ita Watch e€ new services 
ASTRONOMY CHARTED 
33 Winfield St., Worcester 10, Mass., U.S.A. 
Phone Worcester PL-5-6992 


ads for mor é 











worlds to CONCGUEr, but thre POSSESSOT ol a 
considerable quantity of this world’s 
voods, because many of the undertakings 
proposed are going to be costly in at least 
one wav other than the observer's time. 
For instance, on page 19 of Observational 
Istronomy for Amateurs, while discussing 
certain solar observations for an amateur, 
the author speaks of the necessity of a 
telescope from six to nine inches in apel 
ture. Later, on page 53 he mentions 
spectroscopic attachments and an equa 
torial telescope clock driven at the solar 
rial This comment is not intended as 
an adverse criticism, but simply as a 
statement of fact. If an individual ob 
server is ruled out by the costs of certain 
proposed programs, here is an inspiring 
group project for an entire club! 

Continuing with further discussion on 
this same book, we note that in Chapter 
17, which deals with the subject of vari- 
ables, nothing whatsoever is said about 
observing eclipsing stars. If amateurs 
can avail themselves of spectroscopes, 
they should not find photometers out of 
their reach. .\ minor error was noted in 
the footnote on page 267: For W Gem, 
one should read U Gem. 

As a whole the books are well done 
and should be widely used by enthusi- 
astic amateurs. Moreover, any profes 
sional astronomer will be glad for the 
collection of daty and ideas in these two 
books. He will want them in his library. 
Finally, the protessor or instructor of 
undergraduate Courses. in astronomy in 
our colleges and universities should find 
them of value to him as he plans lectures 
and laboratory periods. 

FHOMAS J. BARTLETT 
Chamberlin Observatory 
University of Denver 


GUIDE TO MARS 
Patrick Moore. Frederick Muller, Ltd., 


London, 1956. 124 pages. 10s 6d. 


_ being a prominent British 
amateur observer of the moon and 
planets, Patrick Moore is an energetic 
popularizer of astronomy Since 1953 
his name has appeared on the title pages 
of no fewer than nine books having to 
do with this science. 

The latest of these is a smoothly 
written account of Mars for the amateur 
astronomer and general reader. With 
out resorting to technicalities, Moore 
vives a well-informed historical account 
of Martian observation, and surveys such 
current problems as the interpretation of 
the green markings and canals, the ex 
tent and composition of the planet's at 
mosphere, and the possibility of Martian 
life. 

These problems are controversial, and 
while Mr. Moore stresses his own opin 
ions he presents contrary views with 
much fairness. He believes that the Man 
liam green markings represent vegeta 
tion of some. sort. The main support 


lor this appears to be bk. Opik’s argument No one now believes ino the existence 






















that wind-blown dust would soon oblite: of extensive bodies of water on Mars. It 
ate any surface feature that could not is sometimes maintained that even small 
regenerate itselt lo this reviewer. it ponds cannot be present, since otherwise 
seems that our physical Knowledge of the we should sometimes observe a brilliant 
Martian surface is still too fragmentary specular reflection of the sun froma 
for definite conclusions, and Mr. Moore's water surface This argument is briefly 
contention, “Tt is almost certain that ex mentioned by Mr. Moore However 
tensive vegetation does exist on Mars two considerations make this observa 
appears premature tional test indecisive kven a slight rut 
In this book are reproduced the two fling of the water surface by wind would 
well-known photographs of Mars taken make the reflection much fainter and 
in- red and blue light with the 200-inch perhaps unnoticeable—a point TE have not 
Mount Palomar telescope It is worth seen mentioned im the literature Also 
pomnting out that these are mot fair evi specular reflection for karth observers 
dence of the capabilities of the 200-inch could occur only in a narrow equatorial 
reflector for planetary work, as these vone on Mars: the test ty inapplicable to 
photographs were not part of an ex the larger part of the planet's surface 
tended program. Only when a very large Phere is a large amount of informa 
number of exposures are made and the tion in the Guide to Mars, and tactual 
very best of these selected can the et errors scem to be very few and unlinpor 
lectiveness of a large telescope for Maa tant Phev are minutiae such as citing 
tian photography be decided the date 1840 for Beer and Madler’s map 
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52 ills., 16 tables. $12 
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Ne ple mber, 


of Mars (it was first published in 1830). 

This attractive volume contains draw 
ings and maps of the red) planet, and 
there is a useful brief bibliography, which 
will allow the reader whose interest: has 
been stimulated in) Martian problems. to 


follow them further 


RECENT ADVANCES IN OPTICS 


E. H. Lintoot. 
New York, 1955 


Oxtord University Press, 


286 pages SS.00 


bound yolume, 


ie LHIS handsomely 


one of England’s foremost optical 


designers has treated) with competent 


mathematical elegance those particulia 
topics that are of primary interest to him 
and that highlight the 


the past 20 vears 


contributions ol 


In each problem, the author's final con 
clusions are obtained only after a thor 
oughly rigorous mathematical treatment 
requiring much = serious study by the 
reader who would digest all the material 
in the book 


dance of rewarding information contained 


There is, however, an abun- 


in the numerous discussions and supple 
make 


work weil 


mentary footnotes, which should 


even a cursory reading of the 
worth while 
In Chapter I, 


ment of the geometrical theory of optical 


a comprehensive develop 


mages is given first Phis unusual ap 
proach, using complex terms in the deriva 
tion of the Seidel aberration coethcients 
proceeds very smoothly to the definition 
of the blur circle as the radius of evra 
geometrical energy concen 


patch. “The 


tion of the 
tration for any given image 
minimization of this quantity as an ellec 
Live technique in designing Optimum 
anastigmatic systems, monochromatic svs 
tems, and Schmidt systems, is then illus 
trated 

Following this the problem of diffrac 
tion is considered, especially that of the 
secondary mirror obstruction ino a reflect 
ing telescope. The various cases are illus 
and the 


trated with diagrams percentages 


of obscuration are compared with the 
maximum tolerable limits determined ex 
perimentally by the users of reflectors 
Such 


mental nature of optical imagery should 


insights as these into the funda 


prove extremely valuable to the advanced 
amateur 

The chapter concludes with the author's 
work on the 


previously unpublishe dl 


theory of partial coherency, which paral 


lelys H. H 
field. The bibliography here, 


Hopkins’ contributions in this 
and indeed 
throughout the book, is excellent. 

In ¢ hapter IT, the 
detail the 


inherent in’ th 


author develops in 
general diffraction 


Foucault knife 


minute 
theory 
amateur 


edge testing procedure I he 


telescope maker is certain to enjoy Dt 
Linfoot’s critical analyses of some of the 
shadow patterns that he has examined 
personally in his own experiments kor 
description of the 


example thre precise 
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knile-edgc 


formed by a 


Lost mirror appearance as the 


Airy disk image 


IS especially well 


traverses the 
truly spherical marron 


done Phere are some easily 


applicd 


formulas for the error involved in deter 


mining surface quality asa function of the 


uncertamty of axial knife-edee location 


Several pages of schematic drawings 


are provided correlating typical muirron 
appearances for varying amounts of focus 
and a true 


erro! mirror surhace Phe op 


posite condition, of testing an image 


afflicted 


tion, Completes th 


with primary spherical aberra 


pictorial presentation 
Phe remainder of this chapter explores 
the interpretation of the shadow intenss 
ties in the presence of local zonal errors 
Especially valuable to those cont mplat 


ing Schmidt-type systems and associated 


two-mirror arrangements are Chapters 1 
and IN In the first of these. Dr. Lintoot 
dl velops completely the sixth-order aber 


ration function for Schmidt svstems and 


for freld-thattened systems. Formulas pol 


mit) the calculation of off-axis imag 


spreads when the system constants a 


known, and the determination of chro 


Matic Mage spre ids duc to the color errot 


of the correcting plate 


Phen we are told of the methods toa 


balancing the two limiting higher-ordet 


monochromatic errors of such systems, 


namely, lateral spherical aberration and 


a form of astigmatism 1 hie procedure 


involves a slight additional figurine ap 


plied to the plate and a small amount of 
mirror. Lhe 
effect of these 


figuring on the plate posi 


tion is adjusted: The pro 
cedures on the image quality is clearly 
indicated by image-spot diagrams, which 
eCIVe a ol the 
enerey concentrated in the image. 

In the 


tremely 


geometric: representation 


last chapter, we study the ex 


powertul technique ol “plate 
diagram” analysis first originated by C. R 
Burch to evaluate the Seidel properties of 
optical systems. “This method assumes that 
any spherical surface, reflecting or refract 
ing, may be anastigmatized by an aspheri 
cal Correcting plate located at its Center of 
Schmidt 


because it contains only 


curvature The camera is” the 
simplest example, 
surface and one 


one mirror correcting 


plate, but the author shows how the 
principle is easily extended to include any 
number of surfaces ino an arbitrary opti 
cal system This chapter exhaustively 
covers astronomical optical systems and ts 
worth all the study the reader mav devote 
to it 

In spite of its mathematical nature, this 


book 
to the 


should make an excellent addition 


shelf of 


interested in 


library any amateur seri 


ously astronomical optics 

Phe ambitious reader will develop his 

own interests by partaking of the author's 
broad experience in optical design. 

ROBERT B. GALLIPEATI 

Optical Laboratory 


Boston University 
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BOOKS RECEIVED 


PROCEEDINGS OF THE WorLD SYMPOSIUM ON 
A\ppLipp SOLAR ENreRGY, 1956, Stanford Re 
search Institute, Menlo Park, Calif. 304 pages 
SoO.00 


NEW 


volume. collects 
scientists and en 


This anonymously edited 
the papers presented by 
gineers at an international meeting held at 
Phoenix, Ariz... on November 1-5, 1955, to 
evaluate the practical uses of solar radiation 
from 


motors to 


The contributions range engineering 


specifications of solar reports on 


tests of algae as energy converters 

Lines OF THE CHEMICAL FLEMENTS IN ASTRO 
NOMICAL Sprcrra, Paul W Merrill, 1956 
Institution of Washington Publica 
82.00 cloth, S1.60 pape 


Carnegie 
tion O10 
hound 
For each element in turn 
describes the occurrence of its spectral lines in 
astronomical and includes mumerous 
references. Energy-level diagrams and lists of 


167 pages 
this monograph 
bodies 


wave lengths are given for most of the astro 
physically important elements 

Duk CHANGING Universe, Jolin Pfeifier, 1956 
Random House, 243 pages 


The tithe hardly suggests that this book is 


$4.75 


entirely devoted to radio astronomy, and pre 
picture of its rapid) rise fon 
the general reader and the amateur astrono 
mer. Mr. Pfeifler is among the best known 
\merican reporters of science to the public 
SOLID: PRopELLANT Rockrts, Alfred J. Zaeh 
inger, 1955, American Rocket Co., Box 1112 
Wvandotte, Mich. 162 $4.00, paper 
bound 


sents a broad 


pages 


a general introduction” primarily 
for engineers with tables of 
performance data and lists of references. The 
interior and 


This is 
and scientists 


mayor LoOpics considered — are 
exterior ballistics processing of solid propel 
static and dynamic and appli 


lants testing 


cations 
Hints. Otto Koh 
1956 fkademie Ver 
serlin WR 


\TLAS DES GESTIRNIEN 
and Gerhard Felsmann 
ag, Mohrenstrasse 39 Germany 
lo charts. DM 15 
The Atlas of the 


magnitude 


shows the 
entire 
drawn for the 
maps of 


Skies” 
6.0 over the 


Starrs 
stars through 
large charts 
There are 
the Pleiades. Hvades, and Praesepe, to mag 
nitude 10.5, keved and 
illustrations of solar system objects 


Mars. Wally Ley 


1956, Viking. 176 pages 


eight 
1950 


sky on 
epoch also” detail 


moon photographs 


PHe EXPLORATION OF and 
Wernher von Braun 
$4.95 

Phe contents of this popularly written book 
are about equally divided between a histori 
Martian 
theories imaginative 
rocket travel to Mars 
ings and photographs of the 
Chesley 
space flight themes 


Guipe to Mars, Patrick Moore 
erick Muller, Ltd 110 Fleet St 
C. 4. 124 pages. 10s 6d 

\ well-known British 
larizer of astronomy 


cal summary of observations and 


and an account of 
There are many draw 
red planet; re 
paintings 


productions of Bonestell 


illustrate 
1956, Fred 
London | 
amateur and 
brief 
nical account of the red planet and some of 
Included are 
serve Mars with small telescopes 


popu 
gives a non-tech 


its. problems 
} 


Suggestions on 
how too 


AstRONOMIF Porputatre, Camille Flammarion 
completely revised by Gabrielle Camille Flam 
marion and André Danjon, 1955, Observatoire 
de Juvisy, Seine-ct-Oise, France. 609 
About 815.00 


This classic 


pages 


in French, on popular astron 
omy has now been brought up to date by a 
group of Gallic 
illustrated volume includes 
plus seven 


distinguished astronomers 
The handsomely 
819 photographs and diagrams 
and two fold-out) con 
stellation maps. Two-thirds of the book is 
devoted to the solar system, and the coverage 
reflects the 


color plates large 


of specific topics interests of a 


planetary observer 


1956 





Astronomy Books 
“AMATEUR ASTRONOMER’S 
HANDBOOK, by J]. b. Sidgwick...$12.50 
‘OBSERVATIONAL ASTRONOMY FOR 
AMATEURS, by |. B. Sidgwick...$10.00 
*THE MOON, by Wilkins and Moore $12.00 
NEW: THE CHANGING UNIVERSE, 
(Radio Astronomy), by Pfeiffer. .$ 4.75 
NEW: GASEOUS NEBULAE, 
«Lawrence H Aller . $11.00 
Norton’s STAR ATLAS, ; 
atest edition.... : Ks er 
Elger’s MAP OF THE MOON.. 
*Ask for descriptive leaflets fo 


these 


--$ $.25 
$ 1.75 


{ 


free P 


HERBERT A. LUFT 


10 82nd St., Elmhurst 73, N. Y. 








PLILPLOLELELLLOVCOLS 


SPECIAL OFFER! 
6-inch Refractor 


Our finest instrument, ideal for a school 
college, or superb amateur observatory 
6-inch objective corrected for C and F light 
Seven eyepieces: f.l. 4”, 3", V2", “hat 

", 112", and 2”. Solar and star prisms 
Barlow lens. 23”, 30x finder of 30” f.! 
Clock drive has 60-cycle 10-volt, a.c 
motor geared through a 359-tooth RA gear 
Circles divided into degrees and 5-minute 
intervals Cast-iron mounting with © all 
bronze parts chrome plated. Stainless steel 
worm wheel. Slow-motion adjustments for 
both RA and Dec Fabricated steel pier 
with black prime coat or gray enamel 


©5 1¢ 


Complete price, f.o.b + 


LABORATORY OPTICAL CO. 


Plainfield, New Jersey 


"Pe eerer PPPLL LOL LL LL OLLI PLD OLLI CP PLL DDO) 





The latest 


Cpitz Planetarium 


is being delivered to the 


Norwegian Navy 
Oslo, Norway 


* 
Spitz Laboratories, Inc. 


YORKLYN, DELAWARE 
Telephone: CEdar 9-5212 














Available separately! 


LUNAR MAP 


in two colors and over |!0 inches in 
the map 
features on the 


seas, and 


jiameter identifies most 
important 
including 326 mountains 
A finding list of lunar place 
Ideal for fram 


studying 


moon 


craters 
names is included 
ing, use at the telescope 
or in the classroom 
25 cents each, postpaid 
3 or more, 20 cents each, postpaid 
Quantity orders 100 or more, 10 
cents each, plus postage Special 


bulk quantity rates to planetariums 
and museums for counter sales 


SKY PUBLISHING CORPORATION 
Harvard Observatory, Cambridge 38, Mass. 














SUPER-RIGID MOUNTING 
massive aluminum — castings, 
1'4-inch shafts Surprisingly 
ignt—6-inch or 8-inch scope 
about 85 pounds 
REMOVABLE BALL-BEARING 
CASTERS—screw-down legs 


FIBERGLASS FEATHER-LIGHT 
TUBE 


FINDING SCOPE 5O-mm 
objective helical focusing 

SYNCRO-MESH RACK-AND 
PINION FOCUSING SYSTEM 


SUPERB OPTICS f/8 para- 
bolic pyrex mirrors guaran- 
teed 's wave and to resolve t 
Dawes’ limit on good nights 
OCULARS (EYEPIECES any 
three of these eyepieces: 28 

mm., 22-mm., 16-mm., 11] 

mm., 7-mm., 4-mm or any 
two eyepieces and a Goodwin 
Barlow lens 

CLOCK DRIVES standard 
1 10-volt r the fabulous AS- 
TRO-FIX 


MANUAL FLEX-LINE CON 
TROL 


The Only 
Reflector 


with a 


20-Year 
Unconditional 
Guarantee 


except drive motors 
tripod casters 
and optical coatings 


Made in the United States 


Each telescope is 
the pinnacle of 
precision craftsmanship! 


COMPLETE PORTABILITY 


assembled or disassembled _ ir 


siteualias Guaranteed to |g wave and to 
EXPOSED FOCAL PLANE_ for resolve to Dawes limit on 
nights of good seeing 


convenient astrophnot graphy 


TRECKER SCOPE 


6-inch . . . . $295.00 


6-inch De Luxe . . . $495.00 


For those in California: — 


We have an exhibit at the Pomona Fair. We're in 
the Sports Arena. Come and look through a Standard De Luxe 
TRECKER SCOPE. 8-incl $375.00 $ 575.00 
10-inch $675.00 $ 875.00 

}2'2-inch $995.00 $1150.00 


°** ACCESSORY CORNER ® * 


MIRROR CELLS— These accessories can be purchased separately for your 
Skeleton type—6-inch $6.50 8-inch $10.95 Standard TRECKER SCOPE model at any time 

SPIDERS— Clock drive $82.50 
3- or 4-vane—6- or 8-inch $1 1.50 Setting circles (per pair $27.50 


FINDER SCOPES and MOUNTS— Rotating tube $60.00 
50-mm. objective, helical focusing, 7x $18.50 Removable casters, screw-down legs $30.00 


Only De Luxe models come equipped with clock drive, 


setting circles, fully rotating tube, and removable casters 








For owners of Unitron-type refractors only .. . 


a eaaseatal or COAST INSTRUMENT, ENC 
Made especially for polar axis of Unitron-type telescopes. ) \ Th | | 9 WU. 


3-foot lengths $14.95 23 vears in the optical business 

6-foot lengths $17.95 4811 Long Beach Blvd., Long Beach 5, Calif 
STAR DIAGONAL— Phone: GArfield 2-341] or NEvada 6-7683 

Unitron 15 16 inch on one end and 114 inches on the WRITE—-WIRE--PHONE for additional informatior 

other to fit standard oculars $12.95 Exclusive International Distributor 
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Aluminum Telescope Tubing 
O.D I.D Price Per Ft 


"GIANT 3-inch TELESCOPE} = 3 


Focusing Eyepiece Mounts 
Rack & Pinion Type 


vluminum body casting ts finished in blac 
rackle paint and is machined to fit all on 
uminum tubing. Has a chrome-plated bra 


using tube, which accommodates standat 


NEW! JUST OFF THE ASSEMBLY LINE! 1” evepieces 


’ LD. Tubing Postpaid $12.95 

Never before has anything like this been offered at so low a price. Here is another or 344" 1D. Tubing : 12.95 

: : soe F F r 44g” LD. Tubing : 12.9 

example of American ingenuity. Big 3” diameter achromatic coated objective which will ron - er , 
. v 5 : Hector type tor all size ubing 

give needle-sharp crystal-clear images. Focusing is a delight with the micrometer spiral omplete with diagonal holder.... $ 9.95 


focusing drawtube. Light-weight aluminum construction throughout, black crackle finish 


Aluminum Lens Cells 


length open 22 inches, closed 17 inches. This telescope gives an upright image it is : 
WONDERFUL for astronomy, SUPERB for long distances, EXCELLENT as a spot- Black Anodized 


ee Cell Fits Tubing 
in scope Es 
$m 1 2%” IL.D 


\ PERFECT GUIDE TELESCOPE Special Price $57.50 








MOUNTED EYEPIECES 
Each of these eve 


go Abagec ging lia JAEGERS MOUNTED ASTRONOMICAL 


) 
) 
. wk 43 ‘6° ) 
~ mein 40 708 DOES IT 5 TELESCOPE OBJECTIVE 
erfect war-surplus ‘ ° 

in black AGAIN !! Air-spaced — f 15 


lenses set 
anodized standard 
aluminum 1! 4° O.D We offer the lowest priced. hand-corrected, precision, American-made astronomical 
sell objective, mounted in a black anodized aluminum cell. Our reputation has been estab 
lished over the vears as the most reliable source of high quality astronomical lenses 


aa i a a aa 


PRICI 
$ 6.00 
12.50 | “Those in the know’? BUY FROM US BECAUSE: 
12.50 
6.00 
bend Air-spaced 
_ 3 BLACK ANODIZED ALUMINUM CELL 
8.00 $. Precision Mounted Ready to Use 
6.00 5 Color-corrected 
COATED 6. 314” or 4%” CLEAR APERTURE f/15 
7. 48” or 62” FOCAL LENGTH 
8. Quality Can’t Be Beat 


AN ECONOMICAL 0. Lowest Price 
EYEPIECE 10. Fully Guaranteed 








1 Hand-corrected 


ted \ lens t ‘ es : 1 gua resolve tw seconds 
: teks “he ire rrecte for t nd nes S¢ ndar romatic aberration) 
spl il aberration are negligible. The cell 
directly over our standard aluminum tubing, elimin: 


314” diam., 48” f.1. (uncoated $28.00 $14” diam.. 62” f.1. (uncoated). . $60.00 
Same as above with coating $32.00 Same as above with coating... $69.00 
We can supply ALUMINUM TUBING for the above lenses 


“GIANT” “BIG” ACHROMATIC TELESCOPE OBJECTIVES 
WIDE-ANGLE We have the largest selection of diameters and focal lengths in the United States available 


for immediate delivery. These are perfect magnesium-fluoride coated and cemented Gov't 
EYEPIECE surplus lenses made of finest crown and flint optical glass. Not mounted. Fully corrected 
Tremendous resolving power. They can readily be used with evepieces of only ” focal 
length, thereby producing high powers. Guaranteed well suited for astronomical tele 
scopes, spotting scopes, and other instruments. Gov't. cost up to $100 
Diameter Focal Lengtt Each Diameter Focal Length Fach 
10” $12.50 mm (3%4") 660 mm (26) $28.00 
fia Ais pe as ‘ 12.50 nm (3%4” 711 8”)....5. 26000 
\ 4 mr ss mm (13” 12.50 3mm (314") 762 BO”): 28.00 
; mr ; mi % 9.75 1 (3%? 341/," 28.00 
COATED 1% vide 4 mn ‘ mit i 12.50 mi ( Age mm 30.00 
Contam perfect {m1 ss 600 mr sg 12.50 02 mm (4” 76n “).... €O:00 
\pert 14, Illustrates {mn me f n ss ‘ 12.50 108 mm (41%4’ } n 22 ee 60.00 
shia las atin vin — 4m “ 1016 mm (40” 12.50 110 n 134)" m $3 60.00 
ere ern Serr. eeere 28 & wat m1 BL mm (13” 21.00 110 mm (434" ) mm (42144")... 67.00 
vas made to the highe sov't. standards at R01 - 495 mm (191%4"” 28.00 128 mm (5144;" 628 mm (2434”).... 75.00 
ecification 81m 6” 622 m1 114" 22.50 128 mm (5144") 628 mm (2434” 85.00 


cl itl 
*Not co 
ALUMINUM TUBING for 


BRANT NEW 








“MILLIONS” of Lenses, etc. 
Free Catalogue 


POSTAGE — C.0.D ' | J t EGE re .) GOIS Merrick Road 
hi ldice vetarned within 30 dave, & aL @ CD ZL B te. LYNBROOK. N. Y. 
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GLEANINGS 


FOR ATM’s 


EDITED BY EARLE B. BROWN 


Nores ON BAsi¢ 


T. Catadioptric Systems — continued 


In recent vears, there has been a steady 


growth im popularity of catadioptric tele 


scopes—those in which the primary image 
I | v 


is formed by a lensanirror combination, 


\s 


some designs of 


for \ugust, 


marked 


and 


described in this) series 


this type have 


advantages over standard reflectors 


visual and 


| his 


our description of the 


refractors for photographic 


observation installment Continues 


catadioptric SVS 


tems of particular importance for astro 


nomical uses 


3. The Maksutoy 
\Miaksutov ts 
presenting the form of instrument shown 
OON 


sembles the 


Telescope. Db. Dd 
usually credited with first 
His arrangement much re 
Schimidt thick 
takes the 
correcting 


ab 


lens 


in Fig 
but a 
ol 


OVCTCOTHE 


Camera, 


meniscus lens the 


plac 
to 
the 


aspheric plate 
rration of 


the 


the spherical 
I he 


vantage that its surfaces are both spheri 


prim iy 


mirror. has portant ad 


so no fourth-order surface figure has 


the 


cal, 


to be made, but lens does not e@ive 


complete cancellation of spherical aber 
ration 

of the Maksutoy 
system, the aperture stop is placed at the 
of the 
astigmatism 
But 


In the best design 


center of Curvature primary mirror, 
of the third 
even without 


and coma and 


order are absent 


SPHERICAL 
MIRROR 
ag KET TTT 
\ 
\ 
\ 


MENISCUS 
LENS 


Fig. 63. Types of Maksutoy telescopes. 


OPprics OF 


having the tube leneth as long as this 
design requires, and using the meniscus 
the the tele 
scope will have residual aberrations many 


ol the 


postion as aperture stop 


times smaller than those ordinary 
retractor 
Maksutoy 


tube 


achromatie 
made with 
Schmidt ot 
the Schmidt 
Petzval 
the 
graphic plates to match the focal surtac 

During World War Il, 8 
Holland independently developed several 


Thus, a may be 


a shorter leneth than a 
similar Construction, but like 
a Maksutoy 


ture, 


has a strong curva 


necessitating bending photo 


Bouwers in 


but announcement 


thie 


systems of this typ 
ol 


German occupation was Over 


their design was delaved until 


His most 
“concentric,” 


corrected system is 


a Schmidt-type 


hiehly 


with correcting plate at 


Ns 


FA 


Fig. 64. A Hindle design of an off- 
axis Maksutov telescope for visual use. 


primary 


the center of curvature both — the 


meniscus lens and the 


This 


coma and astigmatism, as well as the 


miuirror | 
third-order 
last 


combination climinates 


vestiges of spherical aberration 
In Maksutov ce 


scribes, construc 


his original article, 


illustrates, and eives 
modifications 
the 
aluminized 


the 


tional formulas for 
ol 


correcting 


Wands 


his basic design kor instance, 


lens can have an 


he insicte 
the conve reing 


OSB I he 
is perforated, and the 


central spot) and 


placed 


locus to intercept ravs, 


as shown in Fig primary 


mirror arrange 
is that of 
ol the 


market as long-focus or telephoto camera 


ment a Cassegrainian reflector. 


Svstems this type are now on 








a like 
reversed and placed outside the focus to 
the 
instrument 
the 

| 


astronomical 


lenses. In manner, the lens can b 
eflect 
(Fie. 63C) 
Maksutoy 


put pos s 
the 


vive over-all of a Gregorian 
In ol 


is equivalent 


any these 
for 


Schmidt, 


forms, 
to al 
e pecially il focal 


than f/1. 


ratio ois) greater 

Phe symmetrical spherical optics of the 
Miaksutoy 
or Herschelian telescope. 
to 
instrument, but can 
Of, taken 
Hindle 


its use as am ofb-anxis 


L hie 


placed in the 


permit 
THCTISCUS 
have Lye 


the 


does not even 


entrance rays of 
be made smaller, as seen in Fig. 
the by }j. S. 
February, 1953, issue. 

In the 
equipment, the spherical surfaces of the 
Maksutoy 


to 


from article in our 


professional shop, with suitable 


meniscus lens are certainly 


easiel fabricate than the aspheric 
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Precision Diagonals 


You will ge performance 


m vour. teles« 
fused quart 1 I racy gu 
tee 1 wa 


cleat 


iran 


Q 
extra 


rte 


EG&G W OPTICAL CO. 
2406 E. Hennepin Ave 
Minneapolis 13, Minn 











F., the Lise 


the discernut 4 


riminating amateu and 


1 
protessional 


Our 
kill 


clescope 


precision optical manufac 


turing 


has produced in astronomical 


kit ot enviable quality and 


e of assembly 


will bring 
full 


l earn 


our name on a card 


post 


vou ou cat ilog showing our line 


tf components ind accessories 


mirrors, diagonals, eyepieces, 
You'll like our 
Ask for Catalog T 


OPTICAL ENGINEERING CO. 


S] Northern B 
York 


about our 
ind equatorial mounts 


OPTENSCOPI 


Dept 164-19 


New 


i lushing 58, 











PYREX MIRROR 
MAKING KITS 


PYREXN mirro 


ist 
ite glas widith 


Six ds abrasi 
Ti 


Pyrex Tool 
$ 9.75 
$16.50 
$29.00 
$51.00 


Diameter Plate-Class Tool 
$ 8.75 
$11.75 
$20.00 
$36.75 


ae mail, tiie Sienestaeeeenen ae maaeenemeetinitiltns tiatniiicaed 
EQUATORIAL MOUNTING 


ast-iron construction. Adjustable 

Weighs over 30 pounds. 1%” 
lid steel 
UXIS st-iron saddle, as showt 


$46.00 


Heavy € 
latitude 


steel polar axis .™ -s decl 


nd f f > ita » of be il subblies 
Se r free cat ptical supplie 


DAVID WILLIAM WOLF 


116-12 101st Ave. Jamaica 19, N. Y. 
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OPTICAL FLATS 
Pitch Polished, Beral Coated. 


Rectangular shape 


e $1.75 ea 


Postpau 


Elliptical shape 
Heavy edges t 
temperature ¢ 
xis 
vave $4.00 ea 
wave $ ea 


! tpaid 


BERAL COATINGS same optical charac 
t t i Bi 1 The meaty 1 t 

ver-coated may be removed 
& S i sur ict rice s tor 


ting telescope murrors 1” diam 
3 8” $4.50, 10”-$6.50 and 1 


LEROY M. E. CLAUSING 
8038 MONTICELLO AVE. SKOKIE, ILL. 








THE NEW GARTHOSCOPE 
6- OR 8-INCH REFLECTOR 





© 6 INCH COMPLETE, ONLY $310.00. 
Without mounting, $150.00) 

+ INCH 
Without 


ONLY $400.00. 


COMPLETE, 
EYEPIECE ATTACHMENT 
WITH RACK AND PINION 


Ta standard 


pieces 


TRIGARTH 
TURRET 


$15.95 


TELESCOPE MIRROR CELLS 
6”"-$7.00 8”-$11.50 10”-$35.00 
BUILD YOUR OWN TELESCOPE 

Prisms Lenses 
s ground to your order 


with Quartz Coating 


Eyepieces 
Prasat ee ng 
Satisfaction Cuaranteed 
Write for Free Catalog 
GARTH OPTICAL COMPANY 
P. O. Box 991 Springfield 1, Mass 








And for 


should 


correcting plate of the Schmidt 
Maksutoy 
but the 


advanced amateurs, a 


hot prove too troublesome, Curves 
are steep and difficult: to test: with the 
thickness, 


held to 


Foucault knile-edec Radit, 


and concentricitw have to. be 
fairly strict tolerances, and alignment. is 
very critical in the finished t lescope. But 
Maksutov a 


reflector 


its closed tube makes a vast 


improvement over an ordinary 


Phe cost of the large piece of optical 
vlass for the meniscus lens, which has to 


be of grade A) quality, is the greatest 
construction of a 


disk Is 
thick, 


deterrent to) amateur 
Maksutoy \ 


cause the 


sizable needed, bx 


meniscus is with steep 


CUrVes. 


Baker-Schmidt) Camera. In 
Baker 


ol catadioptri 


1. The 


1940, James G described a@ new 


which has 
been known Baker 
Baker-Schmidt. It is ¢ 


combination with a correcting plate, 


ty pe system, 


since as the camera 
tWwo-mirrol 


both 


or the 


mirrors having the radius of curva 


ture The 


Salle 


Petzval surface is that, spheri 


cal aberration of all orders is corrected, 
and, with proper location of the aperture 
stop. coma and astigmatism are very 
smal] 

kither of the 
be made spherical, but the 
Little 


have the 


mirrors, not both, may 


other miurro. 


then departs very from a sphere 


Since both mirrors same basic 


radius, they may be ground against each 


other, one being concave and the other 


late is Casier 
Schmidt 


Thus, 


CONVEX The correcting 


I 


to fabricate than that of a 


camera, as it is less stronely curved 


the Baker camera has the advantages of a 


flat focal shorter tube leneth, 


relative ease ol 


plane, 
and manufacture. The 
aspheric surface on the corrector and the 
slight figuring of one of the mirrors are 


not beyond the capabilities of many 
experienced amateur telescope makers. 
In the November-December, 1939, 


ol The Telescope, the drawings ol hig 


Issuc 


65 were first published, comparing early 
Baker designs with the 
Schmidt (CC). All three of 
have the same equivalent: focal length, 


conventional 


these systems 


the same light-gathering power, and the 


same area of photographic plate over 
which the image dlumination is uniform. 
But the very short tube length of Camera 
\ iy achieved with non-spherical optical 
surfaces, and this form would be difficult 
Camera B 


the general Baker design, and indicates 


to manufacture. represents 
the proximity of the focal plane to the 
primary mirror. If the latter is) per 
forated, then the 


accessible from. the 


focal plane is) easily 
back of the telescope 
tube, another advantage over the Schmidt 

\ large instrument of 
installed at Harvard's Bovden Station in 
South Africa late im 1949: it) is 
as the ADH telescope. It 
primary mirror, 32-inch correcting plate, 
held of 


10-inch diameter photographic 


this form was 


known 
36-inch 


has a 


and covers a five deerees on 


plates. 


Like 


a, the invention 


» The Schupmann Telescope. 


Bernhard Schmidt's camer 
of Ludwig Schupmann lay dormant for 


some time. In his system, shown in Fig 


66, there is no “correction by definition,” 


but balancing of spherical aberration and 


coma, as well as of Petzval Curvature, is 
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The Baker-Schmidt and conventional Schmidt systems compared. 








achieved by the combination of a concave 
Mangin mirror and a weak positive ob 
jective lens. A large amount of astigma 
tism, however, is a major weakness of 
this design 

The Manein mirror is a back-surtaccad 
concave mirror with, in general, a dither 
ent curvature on the front and back 
surfaces—it is equivalent: to a concays 
mirror plus an equiconcave lens Its 
negative spherical aberration corrects 
the positive aberration of the weak single 
element objective. By placing the lens in 
the entrance pupil, the required siz 
of the Manein mirror is reduced Phi 
diagonal, however, intercepts a consider 
able amount of light) and introduces 
diffraction. Both objective and corrector 


are made. ol optical glass of the sam 


66. The Schupmann system. 


index, and that for the Manein mirroa 
must be of excellent quality, as the light 
passes through it: twice 

Baker has improved the design to 
eliminate the diagonal obstruction — by 
ulting the Manein corrector so the image 
falls outside the converging light) beam 
from the large lens. But to compensate 
for this one of the surfaces must be 
slightly toric or cylindrical The instru 
ment is quite long ino Baker's version, 
but it is possible to fold it with optical 
flats if the light loss can be tolerated 

Phe largest Schupmann-Baker — tele 
scope is the lo-inch at the Sacramento 
Peak Observatory built by Boston ama 
teur James W. Gagan (see the \ugust 
issuc). The largest amateur-owned instru 
ment is that of Chester Cook, also of the 
Boston group, who has made an 8-inch 
to Baker's: specifications. 

Baker has also used the Schupmann 
scheme to achieve complete color corres 
tion of an astronomical refractor. This 
system offers unusual promise for plane 
tary observations. If one possesses a fine 
refractor over six inches in aperture, 
such an improvement is well worth con 
sidering, but fabricating the optics is a 
project for the advanced telescope maker 
or the professional optician 


6. The Reflector-Corrector. Possessors 
of 12-inch reflectors and larger might 
find the Baker design of the reflector 
corrector worthy of study. .\ weak 
schmidt-type correcting plate is) placed 
over the end of the tube (inside the focus 
of the large mirror), and supports in its 
center a positive achromatic lens. “Thess 
correct the main paraboloid to produce 
a flat-field) photographic instrument. of 
high quality. The advantage of — the 


reflector-corrector is that it may be made 
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of rack and pinion. Erecting prism for terres- 
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SUMMER SPECIALS 


4-INCH 
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32 x 80 
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NEWTONIAN 
“TABLE TOP 
OBSERVATORY” 


$275.00 postpaid 


30 x 40 
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\\ 


$175.00 postpaid 


5-INCH 
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DHE REPURN O1 


ene LLY alter sunset on September 
CVCTLInYes 


able to 


telescope observers will be 


view Comet Olbers low ine the 


stern sky. as it from. thi 
Virgo 
recorded return of the 
detected by W 

recovered by the 
Brooks in 
O9U.6 


south we moves 


constellation into Libra This is 


the second per 
Olbers 
\merican 
IS87. Its 


odic comet first 
in ISIS. and 
hunter W. R 
present 


Olbers is 


comet 
period is oat years \t 


iphelion, Comet outside the 
orbit of Neptune 

The first Olbers 
on ity present return was on photographs 
taken January 4 and 9, 1956, by 
Mrkos in ¢ vechoslovakia I hese 


loth-magnitude object: in 


recognition of Comet 
\ntonin 
showed 
a tiny cithuss 


magnitudes fainter than 


Soon 


Kridanus—five 
had 
G. Van Biesbroeck found 19th-magnitude 


been expected afterward, 
images of the comet on two plates he had 
taken on November 12, 1955, 
82-inch McDonald Observatory 

The comet 
9th, at 1.18 units. 
Phe accompanying photograph of June 
Oth about the 


with the 
reflector. 
was closest to the sun on 
June astronomical 
shows its appearance at 
time of greatest brilliancy, magnitude 7. 

On July 5th, John B. Priser, Albuquen 
que, N. M accidentally picked up the 
comet Urs: 
Major with 7 x 50 


binoculars. 


then near the boundary of 
Leo Minor 


naware that it was a known 


and 


object he followed its southeasterly mo 


tion from night to night. Between July 


6th and lth, he obtained 18 photographs 
camera, whose 


of it with a homemade 


}t-inch Cooke-type lens has a focal length 


1956 


CoME!1 


OiBers (1956a) 


of 12 inches. The camera has a plywood 
box, which = ts strapped to Mr. Priser’s 
Skyscope reflector for hand guiding 
Comet Olbers is now gradually fading 
as it recedes from both the sun and earth, 
but it is not expected to be fainter than 
magnitude 9 during the period covered 
by the accompanying ephemeris, com 
puted by H. Q. Rasmusen. “This should 


allow amateurs to search for the comet 


Above: Dr. Van_ Bies- 
broeck used the Yerkes 
Observatory 24-inch re- 
Hector for this photo- 
graph of Olbers’ comet 
on June 30th. The orig- 
inal negative shows the 
tail as one degree long, 
corresponding to 2.6 
inches on this enlarge- 
ment. 


Left: Mr. Priser used 
his homemade — {/3.5 
camera for this picture 
of Comet Olbers, on 
July 8, 1956, at 9:30 
pm. MST. The expo- 
sure was four minutes 
on Super Panchro Press 
film, developed five 
minutes in D119. The 
reproduction scale is 23 
inches per degree. 





with telescopes of moderate size. The 
ephemeris lists the 1950 right’ ascension 
and declination of Comet Olbers at 0 
Universal time for each date given 
(This corresponds to 7:00 p.m. astern 
standard time for the preceding date.) 


Qh 8am oO 


August 30, 13" : 2, +16° 5 Sep- 
tember 4, 13" 44.3, 4 45 a 
Ded + PI? OT: 14, j 
9, 14" 227.6, +7 
E5° T7*: 2a 14° 45 

October 4, 11" 56 
06".9, O° 16’: 34, 


DEEP-SKY WONDERS 


HERE is no up-to-date and complet 

catalogue of sky objects for the ama 
teur astronomer today which is generally 
available, but the great amount of infor 
mation in the Skalnate Pleso Atlas of the 
Heavens is rapidly making it a standard 
observing aid. Since this atlas plots the 
nebulae from professional lists, many 
extremely faint objects are included. 
Nevertheless, most of them are within 
reach of  amateu telescopes at least 
10 inches in’ apertury If the nebula is 
among the discoveries of Sir William 
Herschel a century and a half ago, the 
amateur with such an instrument can 
almost always expect to find it. ALL foun 
of the planetary nebulae described this 
month were first listed by Herschel 

NGC 6894, at 20" 14™4, +30° 25/ 
(1950), is a planetary in’ Cygnus, which 
photographs show as a faint diamond 
ring df seconds of arc in diameter. 
Although it) has been catalogued as 
magnitude Idd, amateurs can see it, and 
James Wolfe writes that it seems brighter 
to him than the catalogue values. James 
Corn, of Phoenix, Ariz., observed it on 
July 16, 1952, as magnitude 12 and large 

In Sagitta, NGC 6905 has the 1950 
co-ordinates, 20° 20™.2, +19° 57%. This 
well-known object is 44” by 37” in 
angular size, and while listed as magni 
tude 12 is visible in a 4d-inch. Admiral 
Smyth describes it as Ivine in a coarse 
cluster, and Corn notes that this nebula 
requires high powers. 

Ac 20? 59™.1, +54° 21’ in Cygnus, 
NGC 7008 is a rather curdled glow, 86” 
by 69” in size, and listed as magnitude 
13. Corn on June 30, 1953, saw it as 
large and dim, with one star inside. 
Herschel did) not) recognize this as a 
planetary. 

By far the easiest of these four plane 
taries is NGC 7009 in) Aquarius, named 
the Saturn nebula by Lord Rosse. Its 
1950 position is 21" OL", 11° 34’, and 
it is 14” by 26” in angular size, with a 
12th-magnitude central star. Corn com 
ments on the ercen color of this 8th 
magnitude planetary, which can be found 
with very small telescopes, and is usually 
visible in finders. In large instruments 
its appearance has inspired much praise 


WALTER SCOTT HOUSTON 
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Ret. 3, Manhattan, Kans 


SATELLITE SHADOWS —_____ SETTING CIRCLES ——— 
ON JUPITER 

At Marseilles, France, using a lO-inch 
telescope, A.C. Larrieu made the accom 
panyving drawing of the planet Jupiter, on 
April 21, 1956, at 21:30 Universal time 
Its principal feature is that the shadows 
of three of the Galilean satellites appear 
projected on the planet's disk. South is 


upward, as in an astronomical t lescope, 
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the drawing, and HD and IV were to the ie Carr ae steak 
left of the disk, having ended then 


transits. The other bright moon of Jupi NYE OPTICAL 
>» Chert Ave or se 
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ter, HI, was occulted behind the planet 





the latest com plete 


ASTRO-DOME 


has been erected for 


PAN AMERICAN COLLEGE 
EDINBURG, TEXAS 


To house its 17-inch Cassegrainian reflector, the Pan American 
College commissioned ASTRO-DOME to complete their observa 
tory building with a dome 22!> feet in diameter. The dome is 
electrically driven, with a double-traverse shutter system. 


Whatever your housing need and wherever your location, 
ASTRO-DOME is ready to serve you. We can ship an ASTRO 
DOME, complete with instructions for assembly, or we can have our 
highly trained crew of engineers and workers erect the entire installa 
tion for you. Write, wire, or phone now for a no-obligation estimate 
to fit your specific observatory housing problem. 


Kw KK ® 


ws “w~ 


ASTRO-DOME 9 manuracrurine, INC. 


1800-06 Wallace Ave.. N.E.; Box 127, Sta. A; Canton 5, Ohio 


Telephone: GLendale 3-2142 
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6° PORTABLE TELESCOPE 


IMAGE ALWAYS ERECT 


a truly 
portable 


telescope 


34 pounds 
including tripod 
no counterweight, 
altazimuth mounting 


beautiful, practical 


use in daytime 
complete 
with tripod 
eeee $395 


SANTA BARBARA TELESCOPE CO. 


607 MIRAMONTE DR., SANTA BARBARA, CALIF. 


write as well as night 
for further 


information 
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Sidereal Telescope Drive 


sodine Synchronous Motor, Automatic 
Clutch, Automatic Sidereal Time Circle 
requiring no calculation for location of 
objects, R.A Sidereal 
Lifetime Quality 


Indicator Time 


Indicator Precision 


Fabrication 


Ramsden Eyepieces 
Declination Circles 
Hour-Angle Circles 


Write for price list 


H& W OPTICAL CO. 


Mil Ave., Ve 2 4 








TRIPLES SCOPE 


PERFORMANCE! 


ges, wider field, more lig 


First, the Goodwin Resolving Power lens 
placed in front of eyepiece gives three 
times the magnification on _ each by 
lengthening your primary focal length 
angle up to three times, yet extends eye- 
piece out no more than two inches from 
normal. This alone sharpens definition 


Next, by achieving your highest powers 
on more comfortable low-power eye- 
pieces, you lessen image _  deteriorations 
due to short-focus acute bending of the 
convergent beam, since all usual eye- 
pieces are f 1 or less. Again. sharper 
images from this highest precision lens. 


Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power eyepieces. 


hy 
ichro- 


ens 1s 


We ko 


COD 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, Ill. 


These six photographs of Venus in 1956 show how it changed from a gibbous 
phase to a narrow crescent, meanwhile growing in apparent size, between March 
3rd and June 8th. Photograph by Roland Rustad, Jr. 


PHOTOGRAPHS OF 


N view of Hans Pfileumer’s articles on 


amateur photography (January-April 


issues), readers might be interested in my 
efforts along that line 

I took this picture of Jupiter on March 
ldth, a month after the planet's oppost 
tion to the sun. The film used was Adox 
KB-14 


print was enlarged 21 times 


exposed for ! of a second. ‘Th 


The series of Venus is actually a mon 
tage of photographs taken separately on 
March 3rd, April 9th, May 7th, May 
Zsrd, June 2nd, and June 8th, the last 
weeks before in 


shot) being made two 


ferior Conjunction. These were enlarged 

If times from Microfile film: exposed: for 
ol is cond 

Is done 


work 


reflector ol 7) 


All of my photographic 


through a 6-inch inches 
low il 


mounted with it for 


leneth, with a 3-inch refractor 
vuiding kor pl 
nm. film at 


tures of the moon I use 


the focal plane of the mirror Kor the 


planets. a Barlow lens inserted into. the 


Jupiter’s belts, zones, and elliptical 

disk are clearly shown in Mr. Rustad’s 

photograph with his 6-inch reflector 
on March 14, 1956. 
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JUPITER AND VENUS 


system gives me oan equivalent focal 


length of 225 inches. The film T ouse is 

Kodak Microfile or Adox KB-14, the 

latter being five faster but five 
times as grammy. 

ROLAND RUSTAD, JR 

1256 Linden Hills Blvd 

Minn 


times 


Minne apolts 10 





Complete Telescopes 


6” as illustrated $660 


Supplies 


Ramsden 
Eyepieces 
$6.15 postpaid 


Eyepiece and 
Prism Holders 


Mirror Cells 
Finders 


Equatorial 

Mountings 

$100 up 
Prisms 


iW 


Cc. C. YOUNG CO. 


25 Richard Road, East Hartford 8, Conn. 











VEW- NEW- NEW 
Star 
Time 
Calculator 


Hand 

to obtain 
Good for 
standard time 
euracy to vitl 
than adequate 
in two colors 
board Revers 
Justers and nebulae 
1 uxeful tool for 


in astronomy Natistaction 


$1.00 postpaid 
STAR TIME CALCULATOI 


RR 2, Box 375, Buehar Ml ¢ 











THE SUN, MOON, AND PLANETS THIS MONTH 


The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month or for other dates shown. 


Mercury will be poorly situated for 
viewing this month, as it passes inferion 
conjunction with the sun on the 26th, en 
tering the morning sky at that time 
Venus continues bright in the morning 


sky. 
alter 


now moving slowly toward the sun 
having passed clongation on \u 
In mid-September, the planet 


gust Slst 


rises 35 hours before the sun, appearing 
at magnitude 3.8 The disk of Venus 
shrunk to 20.6 dnd its area of 
loth 

at heliocentric longi 
23rd at 01:36 UT, 
in the North 


ind spring in the South 


will have 
Hlumination to 57 per cent on the 

The earth arrives 
tude O° on Se ptember 
when autumn commences 
ern Hemisphere 
ern Hemisphere 


favorable 


Mars attains its most Oppos! 


tion in 17 vears on September 10th at 22’ 
frrerican Ee phe mi 
will be 35,200,000 
Actually, Mars is 


7th, and during the 


UT. according to the 


eres, at which time it 


miles from the earth 
nearest to us on the 


first hall of the 
Phe planet will be in retro- 


month will shine at mag 


nituct 2 6 


erade motion in visible 


through the night. On the 7th, the plane 


\quarius and 


tary disk will be 247.76 in diameter. For 


CANADIAN CONSTELLATION 
CHARTS 


\ booklet of simplified star maps, fon 
learning the principal constellations vist 
north, has recently 

Dominion Astro 

Victoria, B.C. 


month, 


ble from latitude 50 

been published by the 
physical Observatory, 
There are 
one showing the heavens viewed by an 
north, the other for an 
White dots on a 
down 


two charts for each 


observer facing 
observer looking south. 
stars 


bac keround 


blue represent 


to about the 3rd magnitude, together 
with some fainter ones which help to in 
dicate the constellation figures. Canadian 
observers can obtain 


by writing to the Dominion Astrophysical 


a copy on request 


C bservatory. 


Betelgeuse 


Procyon 


ee 
VENUS 6§@ 


JUPITER 
URANUS @6@U 
PLUTO @P 


MERCURY W 
MARS A 
SATURN @ 
NEPTUNE @N 


ANIS) MAJOR 


Uranus can be observed in the morn 


ing hours as a 6th-magnitude object, lo 
Bechive 


cated west of the 


about 13 
Cancer 


Uranus on the 


Venus 
lth at 6" UT, 


rising 33 hours before the sun 


cluster in passes 2°) 15’ 
south of 
further information, see the \pril issue, the 
256-257: the Neptune, due to 
evening 


pall 


pages June issue, page 377; its proximity to the 


and the 
Jupiter 


seen 


kL. O 


1607-4609. sun ins the sky, cannot be 


with the 


\ugust issue, pages 


Passes conpyunction this month 


sun on September 4th, becoming visible 
in the dawn during the last week of the (UT) 


UNIVERSAL 


TIME 


month. I 


Saturn 
ern sky for 


may be seen in the southwest 


about 2) hours after sunset 


during most of September. Shining at 
+0.8, the ringed planet con 


Libra 


magnitude 
tinues moving eastward in 





Read This Advertisement 


Here is a combination of a Barlow and a particular ocular whict 
It consists of our new Barlow and our 16.8-mm. (24” focal length) 
Barlow was not specifically designed to work with this eyepiece, it 
degree. <All images are sharp and hard t he very edge of the held 

The Barlov 


It is achromatic, coated, and mounted to 


VW gives magnification up t y over three times 


Standard size ot 

The Erfle ocular has a field of approximately 68 degrees wit! 

length of slightly under 6 mm 
ular ft equivalent magnifi 


combination gives the equivalent focal 
far superior to any shorter tocal length o« 
The Barlow sells for $16.00 postpaid, and the Erfle for $14 a 
teed to perform as dec 
ORTHOSCOPIC OCULARS—AII hard coated, standard 114-inch outside diameter. 


$15.00 $16.25 $17.25 
$14.75 $17.25 $16.00 


above stated or money refund 


4-mm. 
Barlow 3x 


10.5-mm. 
7-mm. 


28-mm. 
16.8-mm. (Erfle) 


Telescopies 


1000 North Seward Street 
Los Angeles 38, Calif. 


SKY-SCOPE 


COMPLETE AS ILLUSTRATED $29.75 


With standard 60-power eyepiece 
The full 3!2-inch diameter reflecting-type astronomical 
telescope that even the telescope makers talk about 
has been sold for more than le¢ 1 now is on d 
least tw U S. pla aria 
the moon, Saturr rit 
markings, and 
clearness. Skyscope enjoys 
} nstrument, with ,-wave, 
dividually tested before packed for 
that before buying you almost any 
society about the efhciency 100% America 
We invite your attention to our free and straightforward descriptive 
which also shows a photograph of the individual parts used 


125-power and 35-power extra eyepieces $5.15 each 
Six-power finder, with brackets $7.50 
$1.00 


Holder for extra eyepieces 
475-s Fifth Avenue, New York 17, N. Y. 


THE SKYSCOPE CO., INC. 


Send for catalogue. 














vears ar 


close 

aluminized mirr 
shipment We 
local astr 
made 


brochure 
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ASSEMBLE YOUR OWN 
3” REFLECTING TELESCOPE 
with this 
COMPLETE, 87-PIECE 
Do-It-Yourself KIT! 


» be 


ntee 


$29.50 f.o.b. 


Stock +85,025-Y 





Liquidating 
Stock of 
U.S. Gov't. 
Telescopes! 
YOUR CHANCE 
TO PICK UP 


AN EXCELLENT 
BARGAIN 


WAR-SURPLUS 8-POWER 
ELBOW TELESCOPE 


$200 Value for Only $12.50 Postpaid 


Big 2” Objective—Keliner Eyepiece—Amici Erect- 
ing Prism—4 Built-in Filters—Reticle Illumination 


Stock +70,065-Y $12.50 ppd. 


M-70 3-POWER 
TELESCOPE 
A $75 Value for Only $7.50 


Made of sturdy steel and brass — weight 
5 pounds. Length 2242”. 12° 19’ field! 


Another fine quality instrument throughout 

produced by America’s leading optical manufac- 
’ consists of a Kellner eyepiece, 
achromatic erector lenses, 1 achromatic 
ens (25-mm. diam.), and a_ protective 
All optics are low-reflection coated. Also 
eyeguard, and amber, red, and 
snapping on to eyepiece. Al 
equipped with small window 
reticle can be illuminated wit} 


elescope 


: a rubber 

filters for 
telescopes 
rh which 
flashlight 


ving 3 screws, 


throu 
small 
you can separate scope into 
, one of which makes an excellent 6-power 

for an astronomical telescope on which 

reticle can be illuminated for night use. To give 
you some idea of the intrinsic value you are get- 
ting here as surplus, the lenses alone would cost 
ouble the price we are asking for the entire 
instrument sear in that the eyepiece 
itself can be used for an astronomical telescope 


Stock +80,055-Y Completely boxed with 


protective absorbent, exactly as received 
from Army (new or near new) $7.50 ppd. 
Stock +80,051-Y Telescope only (used— 
good condition) $4.00 ppd. 


rings from our standard 
used on the above M-7( 


mind, too, 


7-power 
telescope 


mounting 


finder can be 


Stock =50,075-Y Ring mounts per pair $4.95 ppd 





NEW! 


STATIC ELECTRICITY 
GENERATOR 
Makes Electricity Come to Life 


you set 
bolt of 


See a tnri 
play as 
miniature 
ning Yes here is 
ingenious, new 
tional toy that will excite 
g and old alike. Ab- 
olutely safe and harm- 
ess. Scientifically known 
as Wimshurst static ma 
chine. Now for the first 
time you can own such 
a machine at our amaz- 
ingly low price. Sturdily 
made stands 14” high 
Turn the handle and two 
9” plastic discs rotate in 
»pposite directions. Meta 
ctor brushes pick up the static electricity, store 
the Leyden-jar-type condenser until dis- 
red by the Jumping spark. You can light elec- 
l bulb right in your own hand 
xther tricks and experiments or test 
idea. Included witt 
? luminous plates 
‘tric whirls and in- 


back if not de- 


$10.95 ppd. 


glow 


original electronic 


izhted 


Stock +70,070-Y 


BESS 


HEAVY DUTY EQUATORIAL 


MOUNT AND TRIPOD 
for 6-8” 
REFLECTING TELESCOPE 


base with " 

long hard- 
legs. 1” shafts. 
Boston bronze bearings 
to provide a uniform 
film of lubrication over 
entire bearing surface 
and assure smooth op- 
eration. Big locking 
knobs 1°,” on both dee- 
lination and polar axes. 
Polar axis variable for 
latitude adjustment. 12’ 
‘radle securely holds 3” 
to 10” tubes. Seauti- 
fully finished in baked 
can be removed easily 
ing. Height 38”, weight 


Stock 285,023-Y 


SOLAR ENERGY ITEMS 
NEW! BUILD A SOLAR 
ENERGY FURNACE! 


Fascinating new field 

your own Solar 

for experimentation 
practical uses t's 

and inexpensive. We fur 
nish instruction sheet. This 
sun-powered furnace will 
generate terrific heat, pro 
duces many unusual fusing 
effects. And the noontime 
sun will set paper aflame 
in less than % minute. Life 
magazine (page 142, Nov 
21, 1955) shows experi 
f our plastic Fresnel lenses 
Plans for 


April 


Heavy cast 
sturdy 
wood 


black crinkle paint Legs 
for permanent post mount 


32 Ibs. 


$49.50 f.0.b. 





mental kiln using some 
and &x10 firstesurtace mirrors 

homemade furnace also can be found in the 
195¢ u f Mechanix Iilustrated 


glass 


Lis,” «x 


Stock +80,040-Y Fresnel Lens, size 
e $3.50 ppd 


1612"—f.l. 19 





NEW BOOK! 74 Pages! 


Uses of Selenium Photocells and Sun Batter 
ies’’ contains much technical information on self- 
yenerating including many interesting 
applications light beaming, 
tion switch circuits, metering device 


Stock +9230-Y 


“The 


devices, 


sucn as communica 


$1.50 ppd. 





“SOLAR ENERGY RESEARCH” 


By Farrington Daniels and John A. Duffie 
This book 
may be 

itilize solar 


plus illustrations and plates 
subject in the U.S., 


efforts to 


290 pages, 
the first on the 
milestone in accelerated 
energy. 


Stock +9231-Y $4.00 ppd. 





40X, 60X, 


equatorial 
iminum 


heavy duty 


ast al head 
has 1” diameter 

5-ib 
latitude 


axes ’olar at 
1 


I r se sO" 
made with tripod legs. Black 
ount Telescope tube 
ite enamel finish on outside 

ocusing eyepiece mount. 7X 
with crossline reticle 6” Pyrex 

Y.L. (f/8)—al 

o give theoretica 
machined cast aluminum. 

and 120K. A 
150X and 300X. 


3arlow 


» give Shipping 





Stock +85,024-Y 


ounterweight 
ym both declination 


crinkle 
made o! alumi- 
Rack-and- 
achromatic 
parabolic 
iminized and overcoated 
limit of resolution. 
Kellner 
10X and a Goto combination 
lens is 
weight 


$245.00 f.0.b. 


Exceptional Buy In A Complete, Assembled 


6-INCH REFLECTING TELESCOPE 


120X, 


mounting 
and 
stability. (Folds for stor- 


shafts 


150X, 300X 


: 


EDMUND SCIENTIFIC CORP. 
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Mette ee 


Achromatic Astronomical 
Telescope Objectives SPITZ 


Real Quality at Bargain Prices 
Make Wonderful Refractors O E 


For three years we checked U.S., German, and Japanese 
manufacturers looking tor one who could produce really 
good telescope objectives at a low price A few times we 
ordered samples, only to be disappointed in quality or final by makers of Spitz Jr. Planetarium. Clearly 
price Finally, we found a Japanese optical engin ’ 
designed some excellent astronomical objective 

orders with him He then has these made,’ chec & each Jupiter, other wonders of the heavens. Based 


A precision-made 32-power reflecting telescope 
reveals the craters of the moon, shows Saturn, 


yne for quality Thus, we are able to « ~ctives Vv z 
believe to be as good as those selling wens on same principles as world’s giant telescopes 
our price . ‘ ' 
ou gd ii = pe age “Bing scetighd ek eS fs it ot ee 3” polished and corrected mirror. Fork type 
a high to correct aberrations, instead of only three as in a 
a piel ms eek fi . 4 ' pn ferent swings to any location in the sky. Fascinating 
and full correction against coma 
Stock No. Diam. F.L. Price Comments ment packed in sturdy carrying case 
30,166-Y 3” 45” $28.00 Not coated 

-Y if <a ; = be 
$010s-¥ 4” 60" 60.00 Not coated aiaaliiiisiiniahl $14.95 ppd. 
50,107-Y _ 60” 69.00 Coated on four surfaces 


Metal cells are available for the objectives above 7X FINDER TELESCOPE — ACHROMATIC “MAKE - YOUR - OWN’ 4%” MIRROR KIT 

= i : sie oe ie z 5; ri ¥ ~ “ss ar 5 Stock + 50,080-Y Finder alone, less ring The same fine mirror as used in our Palomar, Jr 

Stock + 70,064-% --$10.95 for 3” objective 5 k +50.075-Y . mounts $9.95 polished and aluminized, lenses for eyepieces anc 
LOW COST, LONG F.L. ACHROMAT tock §=50,075-V Ring mounts per pr., $4.95 diagonal No metal parts 

Stock 30,187-Y 50” F.L., 2” diam., coated ASTRONOMICAL TELESCOPE TUBING Stock +50,074-Y $16.25 ppd 


$12.50 ppd. Stock No 1.D. O.D. Lgth. Description Price PS ag eee 
S0.038-Y 47%" 5%" 46") Spirat-wound (5250 SPITZ SCHOOL PLANETARIUM 


85,008-Y 7” 7%” 60” aper 4 ? 
Rack & Pinion Eyepiece Mounts 85,011-Y 2%” 3” a - ye ae astronomy 
5.012-Y 3%” 4” 60” 8.75 demonstrated 
( 5.013-¥ 4%” 5” 49” Aluminum 9.00 = il VISU ‘AL L ¥ ! 
i 85.014-Y 6%" 7” 60” 15.00 fo pl a You 1 t 
} 


Stands 36” high on removable legs. Adjustable 
altazimuth mount rotates on full 360° circle 


I8-page instruction book is included. Instru 


All tubing is shipped f.o.b. Barrington, N. J ; rae view 
iniverse, learn 
identify 


MOUNTED ar aa 
reat é 
turns 
ERFLE EYEPIECE = am 
full day of 
68° FIELD OF VIEW in ¢ min 
tion dome 
Consists of 3 coated achro- made t 
mats in metal mount witt t 
spiral focusing. F.L. 114” 
Diam. 54 mm., length 54 mm 
War surplus. Govt. cost about 
$84.00. This is the type war- 
For Refractors surplus bargain that will be ock number 
alked about in years to ack suarantee 


come. Buy while you can Stock = 85,035-Y $225.00 f.0.b. Phila 


dome illuminator 


dures 


(G ‘ 


Stock +5160-Y, $12.50 ppd 


ERFLE ADAPTER 


equipment; lig weig alu Mu xdy cas is Provides 1144” diameter mount 
fitting above Erfle eyepiece 





5X FINDER TELESCOPE 


standard eyepiece holders. 


and is made to fit any diameter or type tubing Stock 230,171-Y $3.95 ppd. 
attaching through sma!'l holes in 1 bi 
50,103-Y and 50,108-Y are for refractors ¢ 114” diam. 
vel 4 over ag al fit our Ae 
and our 3°,” aluminum tubes respectively 
Stock +50,077-Y ‘less diagonal holder) $9.95 ppd. suantus TELESCOPE . = 
Stock +60,035-Y ‘diagonal holder only) 1.00 ppd. Has Be mnggac for exact locating. = focus 
Stock +50,103-Y (for 27%,” I.D. tubing) 12.95 ppd. EYEPIECE cin danenes Gene ee lemadkeas odieael Finn 
Stock = 50,108-Y (for 37,” 1.D. tubing) 13.95 ppd. a . P Has 3 centering screws for ali ng with mai: 
vunted Kellner Eyepiece telescope. 20-mm. dian bijective Weighs les 
» 3. 2 achromats, F.L. 28 than |! pound : 
. eye relief 22 mm. An ex- on 
134". Stock +50,121-Y $8.00 ppd 


HUYGENS EYEPI EC ES ne an ti bein Br tele- init ieee 
scopes. Govt. cost $26.50. 
The thee even oe tae el values in eyepieces: Steck 25223-¥, $5.95 ood. Gi wionnl EvEnece 2" eal ter O.D 
Mount of black anodiz t 


components. We bave searched the word's mar, OQUGAR AMO VRINGR YOUN TUMEEINNES go 1 an tsa. y ee $6.00 ppd 


components. We have sear he \ 1 
kets, includins Germany and rance, to find a POWER WITH A BARLOW LENS ss _ 
real au ality eyepiece. The imaze clar ity, the Stock 230,140-Y. Mounted Achromatic Barlow poll — ae —. se — irfaces 18 
tice ogg evidenced in st me - we will Lens $15.00 ppd. St ay + 30.143-Y = ar 2 
ec Tokea : Geamuneman toes fic i way aia Stock + 30,175-Y. Unmounted, 0.D. 1-3/16”. ” a ; a a 
ase ae jy wegen Pers alae Coated. Fits in tubing listed below $3.00 ppd. 
6 wim. (17) Focal STANDARD 114" DLAM. BRASS TUBING BE SURE TO GET FREE CATALOG “Y" 
Stock +30,063-Y $8.50 ppd. 2 pieces, 3” long, slide fitting. Blackened brass. energy sg RI ogi Aggie. } gta 
12.5 mm. (12") Focal Length ete tie ene. aie oe nents been offered from one source. Positively 
m 3 the greatest 1b] f rge 
Stock +30,064-Y $8.00 ppd. Stock +40,165-Y $1.25 ppd. lepartedt War Surplus? Pg a yal et ay se 
COMBINATION EYEPIECE — 10 mm. and 20 mm. 30-day Money Back Guarantee to-get optical items. Write for Free CatalogY.” 
< & 
Stock +30,065-Y $9.00 ppd. as with all our Merchandise! 








ORDER BY STOCK NUMBER... SEND CHECK OR MONEY ORDER .. . SATISFACTION GUARANTEED! 


BARRINGTON e NEW JERSEY 
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SOUTHERN STARS 


The sky as seen from latitudes 20° to 


south, at I] p.m. and 10 p-m., local 


10 
9 November, 


time, on the 7th and 23rd of 
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respectively; also at 9 p.m. and 8 p.m. 
on December 7th and 23rd. For othe 
dates, add or subtract 4} hour per week. 

At the chart time, the striking Ist- 
magnitude stars of summer are climbing 
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ALAXIES 
PEN STERS 
oP 
BULAR CLL STERS 
FFUSE NEBULAE 


PLANETARY 


NEBULAE 


M/LKY WAY BOUNDARIES 


into the eastern sky, from Capella far in 
the northeast to Alpha and Beta Crucis 
low in the south. Close to the north 
point of the horizon, look for the Double 
Cluster in Perseus. 


oO 
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STARS FOR SEPTEMBER 


The sky as seen from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local 


time, on the 7th and 23rd of September, 
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respectively; also at 7 p.m. and 6 p.m. 
on October 7th and 23rd. For other 
dates, add or subtract } hour per week. 

During these clear, moonless September 
nights the Milky Way can be seen to 
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MILKY WAY BOUNDARIES 


best advantage, spanning the sky through 
the zenith. Note the great dark rift ex- 
tending from Cygnus through Aquila, 
and the bright star clouds in Scutum and 
Sagittarius. 
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MOON PHASES AND DISTANCE OCCULTATION PREDICTIONS 


New moon September = 4, 18:57 August 29-50 Zeta Tauri 3.0, 5:35.0 
First quartet September 12, 5 +21-07.1, 24, Im: E 10:54.1 L7 +03 
Full moon September 2 ) 104: F lO:14.3 22 La -H 10:18.0 


Last quarter September 27, 11:25 0.5 +1.1 89: I 10:41.4 0.1 +2.5 48 
New moon October 4, 4:24 km: F 11:39.3 5d 9.4°29 1-1 19-08 9 
September Distance Diameter 0.9 +1.3 261; T 11:307 1.1 +0.2 306 
Perigec , 4' 294 3000) mi 53” O06” \ugust 30-31 Nu Geminorum 4.1, 6:26.44 
\poger 1d, 5 251,700 mi 29’ 30” + 20-14.5, 25, Im: A 6:39.6 +0.5 +2.4 ; VARIABLE STAR MAXIMA 


6:48.7 +08 +3 Zt ’ ’ . 
October AB, 1 29. km September 1, Vo Canum Venaticorum, 


07 GY 0.7 0.2 317: B 7:15.5 aye - . 997-96 
Perigec i; 2 297 A000 mi 2 og 2317; B7:15.5 1.0 Jas 131546, 7.1; 1, T Centauri, 133633, 6.1; 
ae . eee ( . ae ealeed 
C7:15.7 —0.5 0.0 310; D 7:12.11 —0.9 —1.2 8) R Phoenicis, 235150, 7.8: 16, T Het 


Be lis, 180531, 8.0: 16, T) Cephei, 210868 
¢++4++++ DELUXE PYREX +44++4++¢ Bee wae ee _ SUMS, LOVE, Ur 10; ephei, “10868, 
September 24-255 Omega Tauri 8, 5.8; 21, RS Scorpii, 164844, 6.8; 22, R 


Reflecting Telescope Kits 7 +20-28.3, 21, Em: C Centauri, 140959, 5.9; 23, Ro Sculptoris, 
ee ee eee 8 3.5 —19 - / (12233, 5.8: 23, U Cveni, 201647, 7.6: 30, 

+0.4 267 F 9:06.5 XN Monocerotis, 065208, 7.6. 
+ 0.6 284. : 


Our 
PYREX tool the ' 
p ( p 


hese predictions of riable star maxima are 
by the AAVSO ’ stars are included wil 

u naximum nagnit re brighter thar 
them, ire 


r three weeks 

8” ’ Me . ay . P F é ‘ c ‘ ind maximun The 
aa e pn in hor ' inutes, de de cae wich: 4 show oviie <the. was 
ADD POSTAG Is , ry ys rones eubaiae BA Ree . > gi etd ‘ the re ght ascensior t ur figures) and 


1d 


which gives 


l 


lations of standard-station predicted ti PREDICTIONS OF BRIGHT 
be tively, enablie mputation of fairly ‘accurat MINOR PLANET POSITIONS 
: Spa sy ng Julia, 89, 9.1. September 4, 0:38.6 
+ 27-28; 14, 0:30.6 +28-53; 24, 0:20.4 
+ 29-43. October 4, 0:09.3 +29-51: 14, 
23:59.1 +29-24; 24, 23:51.3 +28-31 
SKY-GAZERS EXCHANGE PELES( OPE MIRRORS 1 order, £/8 Papagena, 171, 8.6. Sc ptember 14, 
Merle Wel ’ Pe itaiates M1359 19-44; 24, 1:07.5 —20-50. Octo 
ee ber 4, 0:59.3 21-28; 14, 0:50.6 21-36: 
a ; ee ae REFRACTING TELESCOPI étive. 90" | S44 21-11. November 3, 0:36.8 


ASHDOWNE BROS. 
18450 Crand River Detroit 23, Michigan 
SEPP H EHH 4444444444444444444 


LoS t. is 
ngit LO 





Classified advertising costs 15 cents a word, in + 


guaranteed only on copy received by the 20th of : eS . wl riers 7 20-10. 

tore publication; otherwise \llen” W mit, Alton, 11 Ceres, 1, 7.6. September 14, 1:30.8 
insertion will be made in next. issuc We cannot ons ~ 
eels slated od tndess. . Skv Publichine FOR SALE: Finest lit Ines pieces, 1” 6-17; 24, 1:24.3 7-09. October 4 
Corporation assumes no responsibility for stat Py Senjpeet nt te Atay Se geen Tne 1: lo.4 7-57; 14, 1:07.9 8-34; 24, 0:59.6 
ments made in classified ads, nor for the quality > lete ¢ flector telescoy ; unt 8-55 November 3, 
of merchandise lvertised Write Ad Dept., § : ; tal torial | pedestal r 


Observator Cambridge 


th econc month | 


After 


M 1s ‘el B 84, R 


SEAMLESS FIBERGLASS. tel ee MINIMA OF ALGOL 


Dainte R. , Pe ala fs RE oe September L, 4:40; 4, 1529-6, 22:17: & 
, , 4 


| 19:06; 12, 15:54; 15, 12:43; 18, 9:32; 21, 
INTERESTED in astrono: Sree 6:20; 24, 3:09; 26, 23:58; 29, 20:46. Ox 
, , | Vf tober 2, 17:35; 5, 14:23; 8, 11: 


lictior 
ee ’ 


ma pr 
the 19 


w Observatory imes given are 


they car ) np 1 directly with 


f least br 


SUNSPOT NUMBERS 
june 1,94, 98; 2, 102, 107: 3,97, Lis 
1, 92, 106; 5, 114, 117; 6, 107, 118; 7, 98, 
111; 8, 79, 90; 9, 91, 85; 10; 90, 89; HE, 
$1, 87; 12, 93, 94; 13, 92, 98; 14, 110, 108; 
15,104, 114; 16, 120; 182; 17, 114, 120: 
18, 118, 130; 19, 145, 171; 20, 162, 166; 21, 
146, 162; 22,196, 150; 23, 127, 130; 24, 
103, 125; 25, 90, 106; 26, 55, 70; 27, 63, 
71; 28, 95, 122: 29; 128, 135; 30; 153, Toz. 
Means for June: 106.0) American; 116.7 
Zurich. 
M : ls ° : , fa OR Fe ete Ahove are given the date, the American nus 
Spiders, all sizes, custom made ver, then the Zurich number. These are observed 
TELESCOPES ight t tical flat r 1 1 e pit meat relative nspot numbers, the Americar 
X : t i y mputed by Rosebrugh from) AAVSO 
7 Pp ; Bh eee i lity Optic ir Division observations, the Zurich numbers 


Zurich Observatory ind its stations in 
! ind 


Arosa 
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NOW—THREE MORE POWERS AVAILABLE! 


Brandon Orthoscopice Oculars 


(aa gt, 


} 


Lhove are exam ple s of Brandon orthoscopu eye pieces, 


pictured in full size, with 114” diameter tubes. 


YOU HAVE A CHOICE OF 7 POWERS! 


In response to your many requests we have added three new sizes to our series of ortho 
scopic eyepieces. They have effective focal lengths of 6, 12, and 24 millimeters, fitting perfectly 
into the original series of 4, 8, 16, and 32 millimeters. Thus vou can choose from a series of 7 
EVEPIECES, equivale nt to the following in inches 


t-mm ae EO 6-mm ‘ 1/4” S-mm ; Hs” 


12-mm 

l6-mm. . yt hes oe Se init. 6 oa 2” es es ES 
The range of powers now available, using the finest oculars we can produce, is well dem 
onstrated with a standard 6-inch, £8 reflector, with a focal leneth of about 48 inches, for which 


our eyepiece series will give approximately 


t-mm 00x 6o-mm . 200x S-muin. 150x 12-mm . 100x 
16-mim 5. 2 GOs 24-mm ; 50x »2-mm . 38x 
The painstaking care you put into your mirror or telescope can be nullified by an inferior 
evepiece. Prototypes of the three new Brandon orthoscopic oculars have undergone exhaustive 
tests for the past two years, making our entire seri¢s what we believe to be the best available, 
regardless of price. Here are the specifications: 


l Four-clement design giving a flat, beautifully corrected field of 50° covering more than 160 
per cent of the area of the conventional Ramsden for the same power [his eyepiece is a 
must” for RET work 


2. Precision optical elements, magnesium fluoride hard coated, increasing the light transmis 
sion approximately 10 per cent 


». Simple take-down for cleaning 


Precision metal parts black anodized for anti-reflection and ground to 114” O.D 
Clean mechanical design permitting comfortable observation and ease of focusing 
Order these evepieces in 4-mm., 6-mm., 8-mm., 12-mm., I6-mm., 24-mm., and 32-mm. effec 
tive focal leneths saa a , 
$15.95 each, postpaid 
fo make certain that your order reaches us promptly, be sure to send it and all correspondence by air mail (6 cents). 
Your order, accompanied by check or money order, will be filled immediately and sent airn ail insured 


Be sure to specify the sizes you desire. Satisfaction guaranteed, or your money will be refunded 


Brandon Instruments GUAYNABO. PUERTO RICO 





UNITRON’S 3° ALTAZIMUTH REFRACTOR 


ry 


It’s portable .. . it’s power 


The UNITRON 3” Altazimuth Refractor Model 140 has long 
been a favorite with both beginner and advanced amateur alike 


Model 140 is portable. Set up for use in the field, the com- 
plete instrument weighs only about 20 pounds. When packed in 
its two wooden cabinets, the entire unit may easily be trans- 
ported to an observing site away from home 


Model 140 is powerful. Eyepieces are available to provide 
nine magnifications ranging from 300x to 30x. Owners of 3” 
UNITRONS are making good use of the higher powers this month 
during their observations of Mars. 


Mode! 140 is popularly priced. The complete telescope comes 
with altazimuth mounting and slow-motion controls for both alti- 
tude and azimuth, tripod, 8x 30-mm. view finder, 5 eyepieces, 
choice of UNIHEX Rotary Eyepiece Selector or star diagonal and 


ful... it 


e 


s popularly priced 


erecting prism system, sunglass, cabinets, etc.—all for only $265, 
complete. Using our Easy Payment Plan, a down payment of only 
$66 is required and you have 12 months to pay the balance 


It is not generally realized that if you start with Model 140, 
you can successively convert it into one of the more elaborate 
UNITRON 3” models. For example, at a later date you could 
purchase the equatorial mounting and convert your instrument to 
a UNITRON Model 142. If your interests developed in the direc- 
tion of astro-photography, you could also add the photographic 
guide telescope and astro-camera and thus graduate to a UNITRON 
Model 145. 


To learn more about all of UNITRON’s eleven distinguished 
models, you need only send for our catalog pictured in detail on 
pages 516 and 517. It’s free... it’s fascinating . . . it’s far 
famed. 


UNITRON Yrbliuument Division of UNITED SCIENTIFIC CO 


204.6 MILK ST., BOSTON 9, MASS 





